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delightful elegance 


A rich, lustrous 1/10 12K gold filled 
woman’s frame with a soft satin finish to 
which trim can be added as shown here 

in the illustration. White or Mello. 


Once in a while a real beauty comes 
along. The Satintone frame is just that. 

Its purity and simplicity of line, the 
flattering but restrained upward movement 
of its bridge and eyewire and the swing 
hack of eye arm to meet temple combine to 
make it a high fashion frame of 

unusual charm, 


For lovers of the unadorned, the Satintone 
is satisfyingly beautiful within itself, 

Add the sparkle of a decorative jeweled 
trim and it is fit for a queen. Light as a 
feather, it’s a real joy to wear. 
Barreloc Protects 
SATINTONE Frame, too 

‘To prevent loose barrel screws, the 
Satintone frame is made with the famous 


construction. 
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Instant appeal . . . continuing satisfaction . . . 
that’s the story of 

the Art-Rim Townsman. It’s a man’s frame the 
way a man likes it... the waya 

practitioner likes it, too. . . precisely 

crafted and finished, competently 

designed to make exact fitting and 

adjustment quick, easy, sure. 


Colors: Briartone, Demi-Bionde, Grey Slate, Brown 
and White, Black and White, Brown and Pink. 
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Your supply house 
representative, from the 
B&L Independent or the 
B&L Branch in your area,; 
has all the latest in Ray- 
Ban ophthalmic materials. 
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“professional” notices like this... 


kt If you wear glasses, or need them, you can have genuine 
Ray-Ban lenses ground to your prese ription in Orthogon 
single vision, bifocal, or trifocal types. Consult your Optom- 
etrist, Ophthalmologist or Optician. 


To help YOU meet 
an important visual need. 


Millions more people each year... including patients of yours... learn how 
Ray-Ban lenses add to safety, comfort and pleasure while driving ... in all kinds 
of work and play out-of-doors, summer and winter. 


In every Ray-Ban Sun Glass ad appears the reminder that YOU can supply Ray- 
Ban in Rx. 38,000,000 impressions this season alone! 


Patients will listen when you suggest this safe, scientific glare protection. 
Prescribe Ray-Ban in Rx .. . available in a wide range of Orthogon single vision, 
bifocal and trifocal designs, including uniform density. 
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finest glare protection 


money can buy 
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MILLION, THANKS... 


YES, Browline® frames have topped the ten 
million mark, thanks to your increasing 


preference. Ronsir alone totals four million. 


You have your own reasons for preferring 
Browlines—advantages such as patient approval 
of their styling and comfort . . . ease in fitting 

... interchangeability . . . readily available 

styles, colors and sizes—in depth . . . dependable 


quality .. . plus the fact they're ‘SHHURON.’ 


In your choice of lenses, cases, and machinery, 
too, ‘the swing is to Shuron.”” Your 1955 
orders exceeded those of 1954 by more than 
20%, ... and are even higher this year. 

We appreciate your preference . . . a preference 
that makes Shuron the world’s largest 
organization devoted exclusively to serving 


the ophthalmic profession. 


SHURON OPTICAL COMPANY, INC., GENEVA, N. Y. 
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in Versatility 


BIFOCAL 


The fundamental optical design for the Tillyer Executive Bifocal dates 
back 250 years to Benjamin Franklin. But, to American Optical must 
go the credit for fully developing this unique lens design and creating 
an exclusive bifocal lens which has no peers for versatility The 
Executive. 

The Executive solves many of the problems you face with bifocal 
patients — especially, first-time wearers. Here are some of the major 
reasons 

Image jump is completely eliminated. 

The wide segment affords unparalleled fitting flexibility. Segment is 
full width of lens with a maximum height of 28mm. 

The Executive incorporates the Tillyer Principle of corrected curves 
for maximum marginal correction. 

The one-piece design reduces color aberrations to a minimum. 

If you aren't already prescribing Executives, give them a try — you 
and your patients will be glad that you did. 
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With Sunglasses 


Without Sunglasses 
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Moore of your patients are spending more of 


their time out-of-doors than ever before. 
G15 + greens 2 and 3 « full lines 


As a part of your service of providing of A O Calobars and B & L Ray- 
complete eye care, we suggest you prescribe Bans . . . regular and large size 
sun glasses for year-round eye comfort. lenses in hundreds of beautifully 


styled frames (plain or with pre- 
cious metal trim). Many tints 
available in multifocals. 


Remember, when you do, BENSON’s stands 
ready to give you quick, dependable service 
from the Upper Midwest's largest and most 


complete stock 


Since 1913 Executive Offices * Minneapolis 2, Minn. 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN Upper Mipwest CITIES 
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A SIMPLIFIED GRAPHIC REPRESENTATION OF CLINICAI 
FINDINGS IN ACCOMMODATIVE-CONVERGENCI 
ANAL YSIS* 


Bengt Burmant 
Skelleftea, Sweden 


In examining the visual function of his patients, the optometrist 
of today has many aids at his disposal. As a result of technical progress 
and research, both the instruments and the methods have been improved 
Many optometric methods and systems are advocated, and there is no 
doubt that these contribute to provide better facilities for investigating 
individual visual problems 

Vision is a complicated process—-one of the most complicated in 
human physiology—-and it is evident that investigation of all its 
aspects may easily become complicated. The methods of examination 
have consequently, with the progress of research, had a tendency to 
expand into large numbers of tests, all of which are undoubtedly valu 
able, but which assembled into a routine procedure take considerable 
time and make great demands upon the patient's ability to submit to 
all the measurements. Efforts that are unusual for the individual 
easily lead to fatigue, involving reduced concentration and lessened 
attention. In an examination that is too long it 1s not unusual for 
asthenic reactions to appear, which may be confusingly like and similate 
disturbances of the visual function 

The optometrist expresses most of his findings in numbers, but 
should not be influenced by the magic of figures. When evaluating test 
results, the optometrist should bear in mind that they have generally 
been obtained by subjective function tests, that is with the personal 
collaboration of the patient, and that they therefore reflect the impression 
of the patient's physical and psychical wellbeing, and whether he is 
imbued with the desire to do his best. Some of these functional tests 
are of such a subtle nature that sources of error in the method must 


*Submitted on March 14. 1956. for publication in the June, 1956, issue of the 
AMERICAN JOURN O METRY AND ARCHIVES OF AMERICAN ACADEMY OI 
OPTOMETRY 

FOptometrist. American Academ Optometry 
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lwavs be considered. In measurements of the psycho-physiological 
visual fu there are many other factors which can lead to faulty 
rmact lr is obvious therefor that the examination must not be 


ent ibsurdity. so that ists value is lost on account of too many 


errors of method 
l-very refractionist 1s aware from his practice that the cases he 


st often has to deal with are comparatively uncomplicated and 


n 

ithout specific binocular problems. As long as man has normally 
t rgans Which are utilized for seeing at Various distances, however 
nothing 1s so uncomplicated that it does not call for knowledge of 


in primary functional relationships in the vision. For example, it 


is always desirable to secure information regarding the relation between 
the individual's accommodation and convergence, since an insight into 


the activity of these two functions contributes in high degree to correct 


interpretation of the patient's visual troubles and need of assistance 


\ substantial contribution to the understanding of problems 


relating to the physiological relationship between accommodation and 


onvergence 1s to be found in the graphical analysis methods. These 
should not, however, be regarded as independent diagnostic systems, 
but only as bases for the application of analytical criteria. The utiliza 


tron of graphical construction for studies of the relation between accom 


ind convergence is not, of course, anything new. Donders 


modatt n 
demonstrated a linear correlation between these two funcitons, and 


Percival appears to have been the first to apply a graphical method for 


clinical diagnosis 
If the range of accommodation ts measured for various amounts 


of convergence and the range of convergence for various amounts of 
xcommodation, the values thus obtained may be plotted in a co 
ordinate system. The values thus plotted form together a geometrical 
Which has been denoted the zone of clear single binocular vision 


particularly by Fry' and Hofstetter? have estab 


hivure 
Recent investigations 
lished the geometrical form of the graphically constructed zone of clear 
single binocular vision. By means of haploscopic measurements and 
the utilization of special targets it has been possible to demonstrate the 


special characteristics of the zone. The shape of the zone approaches a 
the height of which depends on the individual's total 


parallelogram 
while its width shows the range of relative 


wcommodative amplitude 
Ihe geometrical elements of the zone form the funda 


which are the zone’'s lateral position 


converyence 
mental variables described by Fry 
height, slope. positive width and negative width. The lateral position 
is expressed by the phoria and the height by the amplitude of accom 
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modation. The slope expresses the accommodative-convergence relation 
ship. by means of which the ACA ratio may be estimated, while the 
positive and negative widths represent the positive and negative fusio ral 
convergence respectively 

To enable as exact a picture as possible of the zone to be obtained, 
there are evidently required many separate convergence and accommo 
dation measurements. These are very difficult to execute in clinical 
practice, however. Vergence measurements are of such a subtle nature 
that a large number of such measurements with variable or loose prisms 
may, as stated, easily bring the patient to the point of fatigue with 
accompanying lack of concentration. In the experience of the author, 
a patient will generally make a few judgments, with the greatest possi 
ble concentration on the task, whereas with many measurements per 
formed one after the other he is inclined to lessen his interest. Besides 
the errors which may be attributed to the subjective character of the 
tests, there are also other practically unavoidable factors which affect the 
graphical shape of the zone. The proximal convergence involves in 
general a more or less pronounced divergence of the lines going upwards 
from the base line of the graph. Consequently, it is extremely seldom 
that the clinician obtains a graphical shape that is commensurable with 
that obtained by carefully checked haploscopic measurements. ‘The 
graphical picture obtained in clinical practice must therefore, even 1 
a large number of measurements were performed, always be regarded 
as a rough approximation 

As, therefore, laboratory performed measurements in strictly con 
trolled conditions will show the shape of the zone with relative exact 
ness, it is rather superfluous to perform a complicated series of measure 
ments, which only too easily have a tendency to influence the total 
examination in a negative direction. ‘The author has found it of more 
value only to perform a small number, but all the more repeatable 
measurements, and on the basis of the comparatively few findings to 
sketch out the actual shape of the binocular zone 

If for the reasons given a large number of measurements are not 
desired in the routine examination procedure, there then arises the 
question as to how many and what measurements constitute a minimum 
without having the boundaries of the zone too indefinite for them to 
be usable for diagnostic and prescription purposes. With a few measure 
ments, it must be postulated that each separate measurement in the 
limited scope is as reliable and valid as possible, while at the same time 
they must enable a relatively exact staking out of the zone’s boundaries 
to be done. Provided that the zone's shape and general characteristics 
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may be considered as known, which means among other things that 
the vergence lines and the phoria line are parallel, whereas there 1s 
required knowledge of its individual slope and outer boundaries, 1 
vould seem to be only necessary to establish the exact direction of 
me of these lines in order to obtain correct information regarding 
the slope of the zone. Seeing that in clinical measuring the negative 
vervence is influenced to a very small degree by proximal convergence 
while the positive vergence is most influenced, it appears for this reason 
to be more convenient to measure the negative relative convergence with 
different stimuli for accommodation. However, there is generally 
»btained in clinical tests a negative vergence line which slopes rather 
less than corresponds actually to the slope of the binocular zone. This 
error caused by depth of focus effects on base-in measurements with 
tive accommodation. As this effect does not influence the base-in find 
ing at distance, the zone's real negative limit ts measured at distance 
but not at near. As, in the experience of the author, phoria measure 
ments are better understood by the patient and moreover can be per 
formed with more satisfactory control of the accommodation’s stability 
than prism vergence tests, the phoria line-——despite its slope somewhat 
affected by the proximal convergence factor—constitutes without a 
doubt the best basis for determining the true slope of the zone. In a 
comparison between laboratory and clinical phoria measurements 
Morgan* found that the latter are relatively comparable with the results 
obtained with the haploscope, so that they may be taken as reasonably 
valid. The measurement of the tonic phoria is besides, and this has 
been verified by many investigators, a relatively reliable test in com 
parison with most other clinical functional measurements. It therefore 
constitutes a valuable basis for phoria tests in general. To avoid after 
discharge as a result of residual tonicity induced by the prism vergence 
measurements, which endangers the reliability of the phoria findings 
all the phoria measurements should be performed first in the procedure 
with a view to eliminating peripheral fusion and accommodation 
tendencies, it is advisable to measure the tonic phoria according to the 
method described by Morgan," that is with Maddox groove and a light 
point, and covering of the eye in front of which the Maddox groove 1s 
placed) [This technique displays very little variability between repeated 
measurements. In other phoria tests where active stabilized accommo 
dation 1s a condition for the value of the measurement, this method 1s 
not suitable, however. The author prefers von Graefes method for 
these measurements, with vertical dissociation prism and a horizontal 


measuring prism. Ihe test object used is a small square letter group in 
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type size reduced Snellen 20/20. The phoria measurements at near are 
performed with the target placed at 40 cm. distance in front of the 
spectacle plane, which constitutes a stimulus to the accommodation of 
2.50 diopters. The phoria at 40 cm. its first measured without any 
other lens power than the patient's subjective correction. An additional 
measurement is then performed after +1.00 D. has been combined 
binocularly with the subjective. This latter measurement ts, therefore 
the measurement of the accommodative-convergence gradient described 
by Morgan. As the author has found that this measurement is most 
often not sufficiently reliable as sole complement to the phoria at 40 cm 
and the tonic phoria, still another phoria measurement 1s made after 
combining 1.50 D. binocularly with the patient's subjective correc 
tion. These different phoria tests, four altogether, generally provide the 
possibility of effective check of the validity of the findings obtained 
which in turn permits the plotting of the linear extent of the phoria 
Only in cases where a straight phoria line, owing to the irregular dis 
persion of the separate findings over the graph, ts difficult to construct 
are further complementary measurements made. [he author has found 
that measurements at a fixed distance with alteration of the stimulus to 
accommodation by adding convex and concave lenses often give more 
correct values than measurements at varying near distances. In all cir 
cumstances, it is neither time-consuming nor difficult to obtain a correct 
phoria line, as the measurements are quickly executed and easy for the 
patient to understand and estimate critically. By means of the phoria 
line obtained, information has been secured concerning two fundamental 
variables, viz.: the lateral position and slope of the zone 

A third variable is the negative width. ‘This is bounded by the 
phoria line and the negative vergence line. In the measurement of the 
negative vergence, as Kratz' has stated, the measurement with distance 
fixation is the most reliable. The negative vergence at distance always 
gives a finding that is numerically lower than the same measurement at 
near. I his means that weaker prism power is introduced in the measure 
ment, which contributes to diminishing the risk of secondary effects 
which easily lead to error in method. Moreover it is easier for the patient 
exactly to judge the point where diplopia sets in than a slight blur. In 
addition to a measurement of the negative vergence the testing at distance 
constitutes also a valuable control that the subjective correction really 
does represent the patient's static refraction. If any over or under 
correction for myopia or hyperopia is present the patient experiences in 
this test not only diplopia but also a blur a 

I he base-in measurement at a distance usually agrees with base-in 
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measurements at near after an allowance for the initial convergence at 
near is made, and as the connecting line between these measurements 
approaches parallelism with the phoria line, if the depth of focus effect 
at near is known, no other negative vergence measurements are required. 
I he negative vergence line can therefore be drawn parallel to the phoria 
line from the base-in finding at distance 

If the aim is to reduce the number of testings to a minimum, tt 
would seem from the functional point of view most logical to measure 
the convergence function's negative factor with fixation at distance, 
while its positive factor is measured with fixation at near. Unless an 


exophoria above 54 has been measured in the tonic phoria test, the 
author Coes not perform any measurement of the positive vergence at 
distance. ‘The author has found that base-out measurements at distance 


are very doubtful in significance and utility for clinical analysis. Instead, 
the positive vergence is measured at 40 cm. distance. With low light 
intensity, in order to decrease as much as possible the depth of focus 
effect resulting from too pronounced pupil contraction, and with the 
patient's fixation directed to the same test object as with the phoria 
tests, he is instructed to carefully note the first perceptible blur, then 
blur-out, diplopia and recombination as the prisms base-out are varied in 
front of the eyes 

Following the positive vergence measurement, convex lenses are 
added binocularly in steps of 0.25 diopters before the patient's eyes, 
the fixation being retained against the same letter square as previously 
I he point at which the first perceptible blur is reported is plotted on the 
graph a3 the negative relative accommodation. ‘This test is performed, 
as that value indirectly expresses a limit for the positive relative con 
vergence, and thereby graphically furnishes the possibility of estimating 
the latter's approximate value for weak stimulus to accommodation, and 
moreover gives information regarding the patient's ability to accept a 
plus addition. Ihe positive relative accommodation test on the other 
hand possesses such poor reliability that the author does not consider it 
of any great use as a routine measurement. Besides, there is obtained 
an approximate evaluation of the positive relative accommodation 
through the negetive vergence line. Only if this line, owing to its pro- 
nounced slope, reveals a very low PRA value, is there carried out a 
measurement by binocular addition of concave lenses 

Besides the prism vergence measurements, there is always measured 
the position of the convergence near point before the eyes. This is 
done with the patient's subjective correction. Converted into prism 
diopters there is obtained a positive convergence value at maximum 
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stimulus to accommodation which along with the two later measure 
ments can often be joined to the line on the right hand side of the 
graph, which gives the fourth variable, namely the positive width of 
the zone. The author generally draws the positive vergence line as an 
average between the first perceptible blur point and blur-out at near 
distance, and slopes it a little more than the phoria line. Even though 
the line in this way slopes rather more than the others in the zone, the 
author has found that a ‘‘tail” in the upper right hand side of the zone 
is more often the rule than the exception. If NRA is lower than 2.50 
diopters, the line is rounded off somewhat in the lower right hand 
corner of the zone, in agreement with the value for NRA. On analysis 
this rather schematic line is used as outer limit for the positive width of 
the binocular zone. Unfortunately, the positive width ts very difficult 
to exactly localize. There remains to be done more research betore the 
true characteristic of the right side of the zone of clear single binocular 
vision can be considered as known 

Io complete the graphical building up of the zone of clear single 
binocular vision, there consequently remains only the fifth variable 
namely the height of the zone. [his is determined by the amplitude of 
accommodation and the author measures it by Donders’ push-up method 

In employing the above described concentrated examination proce 
dure the author has found that in a degree fully as high as a more com 
pound battery of tests it forms a sufficiently reliable basis for clinical 
analysis, with special consideration to the relation between accommo 
dation and convergence. In clinical practice the author has used this sim 
plified procedure for over 1000 prepresbyopic patients. Analysis and 
correction have as a rule been based on Sheard’s and Percival’s criteria 
Base-out prisms have generally not been prescribed, but if possible have 
been replaced by equivalent convex lens addition. In practically all the 
cases where either prisms or modification of the subjective correction in 
accordance with the analysis have been justified, the patients have worn 
their corrections with comfort and have been freed from their symptoms 
Despite the fact that the simplified examination routine in the strict 
sense may be characterized as a screening procedure and may perhaps be 
criticized by many as being too schematized, yet within its scope it 1s 
possible to obtain sufficient information for there to be no risk of signifi 
cant factors being overlooked which call for further investigation. It 1s 
only in cases where particularly significant findings are obtained that the 
graphic analytical examination is further extended 

Contrary to that which many ‘systems’ advocate, the author con 


siders that a visual examination should not be a ‘ritual’ with the main 
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stress laid on many measurements, a procedure certainly impressive to the 
patient but fatiguing. Even though it is always desirable that the exam 
iner standardize his examination procedure as far as possible, it is neces 
sary that the examiner always adapt his procedure to the specific features 
and demands of each case. With a procedure too rigid it is easy to 
observe only what one usually expects and to overlook important differ 
ential diagnostic signs. [here ts also risk that the examiner with a too 
rigid method stiffens in a mechanistic attitude, which may easily stand 
in the way of the logical handling of each case. Even in the introductory 
talk with the patient, the examiner ts faced with the choice of the one or 
the other procedure, or he may find that a given test always performed 
as a matter of routine, may be entirely dropped. Each problem must 
be decided on the basis of the weakest point in the case. Generally this 
may be said to be expressed by the patient's chief complaint. Inquiry 
into conceivable causes leads the examiner along the paths which the 
examination may suitably be directed. To apply in all circumstances a 
10, 20 or 30 points examination, seems to the author to be far too 
mechanical and removed trom reality. ‘his patient must not be regarded 
merely as a case and an experimental subject. One must never forget 
as Bannon® has pointed out, that the patient is to be regarded as a per 
sonality. Complaints are made and rightly of what are known as ten 
minute examinations, but it 1s not better to prolong them into two 
hour examinations. [here are cases in which the examination can be 
made in ten minutes, just as there are cases which require more than two 
hours examination before the examiner ventures to pronounce a diag 
nosis. Nothing but the patient's individual problem should decide the 
length of the examination. In conclusion it might be said that one hours 
talk with the patients and half an hour of testing in all probability will 
yenerally lead to a more correct diagnosis rather than the reverse 
STATIONSGATAN 12 
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A STUDY OF THE CORNEA IN RELATION TO CONTACT 
LENS PRACTICE* 


Norman Biert 
London, England 


The Academy has in the past heard a number of original papers on 
contact lens fitting. World wide discussion in journals and at meetings 
followed their publication. Fundamental principles of technique have 
been established and the approach taken justified by the results achieved 
In this paper I have chosen a study of the cornea, based on observations 
and systematic investigations spread over the past few years. The subject 
matter was contained in my Presidential Address to the Contact Lens 
Society of Great Britain in 1955. It may help to clarify the controversy 
of thought arising through the advent of lenses permitting actual con 
tact with the cornea, and throw some fresh light on everyday clinical 
problems. We are all agreed that the key to successful results lies in 
our correct estimation of the corneal fit, irrespective of whether haptic or 
corneal contact lenses are employed. It may therefore be opportune to 
examine the anatomical contour and structure of the cornea in some 
detail. To understand this thoroughly will help in understanding the 
fit and behaviour of a contact lens in situ 
CONTOUR OF CORNEA 

Deriving my findings from an analysis of about three hundred 
cases I have been able to establish the following data 

Corneal I hickness—-This varies centrally from 0.5 to 1.0 mm 
and from 0.8 to 1.70 mm. at the limbus 

Contour— To give a verbal description of this complex structure 
would be extremely difficult. Figures | and 2 present my impression of 
the average anterior surface of the cornea. I| have divided it into three 
distinct regions, viz.: the ‘regular central zone,’ commonly known as 
the optic cap, which is shown slightly decentered nasally and superior 
ly, the opposite to accepted teaching by Helmholtz, Tscherning, Donders 
and others who hold apex to be decentered temporally and inferiorly 
This regular zone is surrounded by a more shallow and depressed 
annulus, called the “negative zone’ which merges into the peripheral 
limbus region as a "positive zone.”’ 


*Read before the annual meeting of the American Academy of Optometry. Contact 
Lens and Sub-Normal Vision Section, Chicago, Iiinois. December 12. 1955 bor 
publication in the June, 1956, issue of the AMERICAN JOURNAL OF OPTOMPTRY 
AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 


+Optometrist. Fellow, American Academy of Optometry 
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Fig. 1. 


Apart from this zonal distribution, a distinct general nasal flatten 
ing can be observed in most corneas, often confined to the inferior nasal 
I he corneal notches and conjunctival region of the limbus immedi 


itely surrounding the corneal periphery have already been adequately 
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Sensiticrty-—Corneal sensitivity to discomfort and pain is undoubt 
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Fig. 3. Diagrammatic Distribution of Corneal Sensitivity to Pain and Discomfort 


edly greatest in the region of the regular zone. It falls off to about a 
quarter in the negative zone and a tenth in the positive zone including 
the limbus region, Figure 3. These findings agree with Strughold’s'' 
as far as the central zone is concerned. He reports a falling off in sensi 
tivity to one-tenth in the periphery and 1/150th in the limbus region 
My tests were based on the number of equal fine hairs required to elicit 
comparable reactions. Corneal sensitivity and the power to withstand 
pressure is by no means a constant factor. Wide fluctuations from patient 
to patient can be recorded. Sensitivity is reduced after surgical inter 
ference. 

Curvature—As it is possible to measure scientifically only the 
central area, a certain amount of conjecture must be introduced in 
assessing the surrounding zones. The average radius of the optic cap 
is thus found to be 7.70 to 8.30 mm. with variations from 7.00 to 9.50 
mm. The total flattening beyond the central area averages 0.30 to 
1.00 mm. in radius and may prove to be as high as 1.50 mm. in radius, 
varying greatly with the overall curvature and diameter. In a steep or 
small cornea the difference is less than in a flat or large one. ‘The nasal 
flattening is estimated at | /10-1/5 mm. extra in radius 

Corneal astigmatism of approximately 3.00 D. would be covered 
by these figures but greater variations have been recorded in higher degrees 
of astigmatism. 

Diameter—V ariations in corneal diameter extend from 12.25 to 
15.37 mm. with an average of 13.50 to 14.00 mm. Corneal diameters 
over 14 mm. are not uncommon, a characteristic met with particularly in 
Scottish or Irish patients. 
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Apparatus Employed—Ventilated corneal trial lenses, single and 
double curve corneal lenses of different diameters, ophthalmomeier, 
annular templates consisting of spherical rings with set radius and 
width amd having a central aperture of 5-8 mm. diameter 
ALIGNMENT OF THE CORNEA 

It can be seen from the foregoing that the problem of aligning 
the corneal surface is a formidable one. The area to be covered by the 
lens determines the zone of application. This varies enormously in the 
partial alignment necessary with corneal lenses against the full alignment 
of cornea and limbus by haptic lenses 

Ihe problem 1s relatively simple with the small corneal-type of 
lens and becomes more complex with every increase in lens diameter 

With corneal lenses a single curve will suffice when covering an 
area of up to 10 mm. diameter. True alignment is sought of the central 
zone with peripheral clearance in the negative zone. Woehlk'? first 
recognized this in 1948 with his 9.85 mm. diameter lenses, still regu 
larly employed in the present day. The advent and more wide-spread 
use of the micro-lens’ with a standard of 9.50 mm. diameter has served 
to confirm 1t 

In view of the movement of the lens and the structure of the cornea, 
a double curve is essential in the average case when extending the lens 
diameter beyond 10 mm. The Tuohy type of lens with a set peripheral 
radius, or less scientifically, a bevelling of the inner edge region, clearly 
caters for the extra degree of clearance necessary in the peripheral regions 
of the cornea. With this type of lens the average total diameter is 11.50 
mm. with a flange width of | to 1.50 mm., thus giving a central diameter 
of 9.00 mm., similar to the single-curve smaller lenses. The area of 
contact is just over half the lens diameter in either case 

When fitting the cornea with small single curve lenses of standard 
9 50 mm. diameter, the size rarely needs alteration beyond +0.5 mm 
with appropriate allowances in the internal radius. The measurements 
laid down tor the larger corneal lenses have so far proved too empiric 
and this may well account for the unfavorable results often achieved 
lor example, the flange of the standard Tuohy lens does not take into 
consideration the great variations in steep and shallow, large and small 
corneas 

In Table I, | have set out the most favorable combinations to con 
form with different corneal variations. It will be seen that the steeper 
the central radius, the narrower the width and the less difference is there 
in flange radius. I he opposite applies to the flatter curves. These curva 
ture gradients bear a distinct relationship to corneal alignment irrespective 
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TABLE I 
1] m-m 1] l mom 
Overall Diameter Overall Diameter Overall Diameter 
Central Flange Plange blange 
Corneal Flange Radius Flange Radius Flange Radius 
Lens Radius Width Difference Width Difference Width Difference 
m-m m-m m-m m-m m-m m-m mm 
7.50-8.00 1% 0.30 V4 0.20 144 0.40 
8.00-8.50 ] 0.40 ] 0.30 2? 050 
50-9.00 1% 0.50 1% 0.40 2', 0.60 


of the type of lens fitted 

Following the curvature of the cornea in this way with regular 
curves we can stimulate the corneal contour in a scientific manner 

Central corneal contact is established with the Tuohy type and 
smaller flangeless corneal lenses in the region where the sensitivity 1s 
greatest. This holds good when employing truly spherical curves or a 
combination where the center part——say over an area covering 6 mm 

is spherical and the periphery paraboloidal or like. The latter com 
bination can offer improved wearing performances where the cornea 
shows a marked zonal curvature variation. An attempt has been made 
with both haptic and corneal lenses to position the bearing surface in the 
less sensitive negative zone with clearance in the region of the apex and 
periphery, Figure 4. 

This method of alignment would appear to present the ideal rela 
tionship, but offers practical difficulties by allowing in sufficient respira 
tion and creating corneal suffocation. A well polished corneal lens made 
to conform to an accurate moulded impression, ground optically over a 


(b) 


Fig. 4. Central Peripheral Corneal Clearance in (a) Cerneal Lens and (b) Hapty 
Contact Lens 
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central area of 4-5 mm. to a depth of 1/10 mm. and relieved slightly 
on the internal edge will offer a satisfactory basis for this principle.® 
I he lens diameter can be controlled to cover either the full or central 
part of the cornea 

Ihe principle of the Stimson full diameter lens, embodying four 
facets resting on the periphery of the negative zone follows the same 
thought, as also does a bicurve and tricurve corneal lens. I experimented 
with the latter in full and reduced diameter, employing standard spherical 
curves in producing apical and peripheral clearance, with a partial-band 
contact in the negative zone. The Hornstein lens® which may be briefly 
described as a para-curve lens wherein the inside spherical surface of the 
apical zone 1s considerably steeper than the corneal apex, forms a crescent- 
shaped space between the corneal apex and centre of the lens. The mar- 
ginal peripheral hyperabolic area of this lens conforms substantially to 
the marginal corneal area and covers a zone of 3 to 5 mm. against 6 to 
9 mm. centrally 

A truly spherical cornea is more easily aligned with pre-formed 
corneal lenses like these, but as an absolute or glove fit would virtually 
seal off the corneal apex, a partial bearing surface in the negative zone 
would add to the circulation and hence tolerance 

I have found that moderate degrees of astigmatism will automati- 
cally create the desired circulation channels in the steeper meridian. I 
have also experimented with ventilated corneal lens conforming to this 
principal but have not investigated the behavior of toroidal lenses in cases 
of high corneal astigmatism. As the meridional edge difference in high 
corneal astigmatism is less with small than full diameter spherical corneal 
lenses, the limit previously set? at 1.50 to 2.00 D.C. can be extended 
to 3.00 to 4.00 D.C 

leaving the subject of corneal lenses with their many problems, 
the alignment of the complete cornea, with minimum clearance and 
ventilated contact lenses deserves special mention. R. J. Fletcher* gave 
a good account of the means at our disposal for measuring the anterior 
corneal surface, explaining the limited service of the ophthalmometer. 
He reached the conclusion, amply borne out by clinical practice, that the 
ventilated corneal trial lens presented the most accurate method. I have 
not been able to improve upon their basic design since introducing these 
special measuring lenses ten years ago, but can now put forward a num 
ber of refinements in their clinical application.* 

If we are clear about the anatomical zonal layout of the cornea and 
the way we seek to follow it with either one, two or three regular 
curves, we have the basis of what is perhaps a better method of align- 
ment than that practised or described to date. 
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The fluorescein pattern, to be reviewed later, will determine whether 
a single or double corneal curve should be chosen. I must here acknowl 
edge the work of H. Scott* who has also been working with double 
corneal curves for a number of years. The principle so far has been to 
find a single lens curve slightly flatter than the total curve of the cornea 
Variations with single curves can range from 7.50 to 10.00 mm. radius 
with the average at 8.25 to 9.00 mm . 

If we examine the structure of the cornea it will readily be seen 
that a certain degree of approximation is necessary where there is a 
marked variation in curvature in the zonal distribution. It has been 
found that about half of all cases can be satisfactorily aligned with a 
single corneal curve and correctly blended transitional curve. The other 
half demand a double, or strictly, a treble curve, if the transitional radius 
is taken into account. 

In all cases the corneal height or sag is measured with a single 
curve in the same manner as to date. Where a double curve is decided 
upon, the corneal fit can either be left on the steep side—termed method 
l or flat side—method 2. If steeper, it is confined to an area one-half 
or two-thirds of the total corneal diameter; if latter, to just over 
three-quarters. The second alternative is preferred by the writer. ‘The 
extent of the peripheral flattening will vary according to the curve 
and the diameter of the cornea. For example, according to the first 
method a steep cornea would have a 0.5 mm. flatter peripheral radius, 
a flat cornea a 1.00 mm. flatter radius. According to the second method, 
it would be 0.33 and 0.5 mm. radius flatter respectively, Figure 5 
THE CORNEAL FIT 

Matching the cornea with a single curve of different diameters 
produces an interesting relationship. Empiric rules could well introduce 
gross errors in lens curvature calculations. It is stated, for example, that 
an increase of +0.5 mm. in a 9.50 mm. diameter lens would call for a 
corresponding radius allowance of +5/100 mm. This rule only applies 
to the steeper cvrves, say from 7.50 to 8.00 mm. radius but a greater 
curvature allowance is called for in the flatter radii particularly when 
8.50 mm. or over. 

This factor can also be confirmed by a comparison between the 
final lens curves restricted to a diameter of say 9.50 mm. and those 
entailing the whole cornea, measured with micro and ventilated corneal 
trial lenses respectively. The steeper curves show a distinctly smaller 
difference than the flatter radii. It may be in the order of a 7.80 mm 
radius in a 9.50 mm. diameter lens being equivalent to 8.25 mm. radius 


*H. A. Scott, F.B.O.A. (Hons.), F.S.MC. (Hons.), Wakefield. Yorks 
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in a full corneal diameter, or an 8.30 mm. radius to 9.00 mm. The 
difference in radius would thus be 0.45 mm. in the steeper curves, against 
0.70 mm. radius in the flatter. 

Noteworthy fluctuations can be recorded from case to case, fully 
demonstrating the importance of measuring the lens curve with a known 
and absolutely precise diameter 

As already pointed out, it is mainly the fluorescein picture, and to 
some extent the size and depth of the bubble which will determine 
whether a double or single curve is best prescribed. When the pattern 
for a capillary fit is a regular one a single curve will suffice. In those 
cases which have so far demanded a flatter curve in an endeavor to over 
come limbus touch but where a disconcerting peripheral bubble had in 
consequence to be introduced, a double curve will now offer better bubble 
control. Inadequate or excessive limbus freedom can give equally dis 
turbing results irrespective of whether sealed or ventilated lenses are 
fitted A finer adjustment therefore in this region makes a more exacting 
alignment possible. Addftionally, the limbus fit which strictly speaking 
encroaches upon the corneal fit should be specified as the mean of the 
central corneal and scleral radu, its width controlled at 1.5 to 2.0 mm 

As a large bubble is generally met with in a very steep or wide 
cornea, | would now always prescribe a double curve irrespective of 
the fluorescein picture 
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Where the fluorescein picture shows an accentuated positive zone 
the peripheral flattening in both methods | and 2 will have to be 
increased and one-eighth to one-quarter mm. added to the recommended 
peripheral radius. The corneal specifications for a double curve may 
thus read: 

8.50/13.75 mm. (viz.: radius diameter) 
8.50 mm. radius over central 11 mm 

8.87 mm. radius over periphery 

11 mm. radius, 2 mm. wide transitional curve 

Ihe introduction to regular contact lens practice of double corneal 
curves, Figure 6, hitherto restricted to special cases, such as high astig 
matism or keratoconus,' has not only offered better alignment and 
bubble control, but also enhanced the wearing performance and helped 
to overcome obstinate cases of frothing and Dimple Veil. Visual misting, 
caused by constriction in the limbus area, is also obviated 
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PRESSURE ON THE CORNEA 

I he marked variations and differences in reaction to corneal touch 
experienced by patients have prompted me to carry out a number of 
experiments to assess whether there exists any correlation between the 
type of touch or pressure and its severity 

! must emphasize from the outset that I am against any form of 
corneal touch or pressure as far as these apply to haptic lenses, yet I have 
often found it puzzling that one patient is perfectly comfortable with a 
lens firmly resting on the cornea whereas the same degree of touch cannot 
be tolerated for even a few minutes by another. I am sure that most 
practitioners have met with similar cases 

Stages of clearance ‘‘capillarity’’ and touch are already defined’ as 
are the symptoms experienced. Patients’ reactions to touch again varied 
so widely that no consistent formula could be established. A number of 
factors, however, became clear 

a) Corneal pressure of 1/10 mm. could more easily be tolerated 
than 5/100 mm. Less friction upon movement might be the answer 
for this 

b) An equal degree of pressure produced by two curves, one 
steeper than the other but both flatter than the overall corneal contour, 
showed a definite preference for the steeper curve, Figure 7 
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Fig 
c) Equal degrees of pressure on a thin and thick cornea gave 
similar results with a slight tendency for better tolerance on the thick 


cornea 
(d) Where lenses giving corneal pressure could be tolerated, 


they often fitted more comfortably than lenses with clearance. Corneal 
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exhaustion invariably occurred, sometimes after weeks, in some cases 
after a year or even longer. 

(e) Reaction to corneal pressure generally takes the following 
course: 

Total rejection by some. 
Adaptation. 
Consolidation. 
Regular tolerance, but patient more subject to photophobia, 
atmospheric variations, etc 
Corneal exhaustion, pressure or presence of foreign body no 
longer being sustained 
In the long term patients always express greater comfort with lenses of 
full corneal clearance than with touch, however slight 

(f) Contact in the negative zone with clearance in the central 
and positive zones could be tolerated no better than central touch 

(g) Lens thickness which could add to the weight on the cornea 
produced few variations if kept between 0.50 to 1.20 mm 

(h) Permanent or stationary central pressure with haptic, unlike 
corneal lenses, could be tolerated better than shifting contact 

(i) The strongest pressure bearable was 35/100 mm.; lens 
tolerance 8 hours continuously for two months 

(j) Light shifting contact was found to be more bearable than 
heavy shifting contact. 

(k) Pressure on low and high astigmatic corneas gave similar 
results to spherical. 

The above constants were observed in over one hundred cases. ‘To 
reach these conclusions haptic contact lenses were used, complete limbus 
freedom was given in all cases, only patients with loose lids were selected, 
four-fifths being myopes. Corneal thickness and depression were meas 
ured with a slit-lamp, fitted with a clock dial calibrated in 1/100 mm 
Degrees of touch were also checked by the amount necessary to be ground 
out of the lens to incorporate corneal clearance 

Reactions on the cornea when employing corneal lenses were also 
sought. Single radius and 11.50 mm. diaméter double radius lenses of 
fairly constant thickness were utilized in comparative tests on approxi 
mately 30 patients selected for spherical or low astigmatic corneas, 
loose lids and a minimum continuous tolerance of 6 hours. The fit of 
the lenses was kept uniform and derived according to the fluorescein 
and lag methods. As pressure with corneal lenses is solely governed by 
the lids and weight of the lens, i.e., size and thickness of the latter, it 
was reduced to a minimum by selecting only patients with loose lids 
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In the small lenses, central thickness variations from 0.12 to 0.40 
mm. were tried with best results established at 0.16 to 0.23 mm. In 
the large lenses thickness differences from 0.20 to 0.60 mm. were expert 
mented with and best results recorded between 0.25 to 0.35 mm. A 
point of interest was the comparatively equal results between the smaller 
and larger lenses, with a general preference for the smaller lens as regards 
tolerance and the larger lens for comfort. This difference was much 
more apparent on patients with tight lids where the small lenses proved 
superior. Individual variation in corneal sensitivity could be demon 
strated Different lens thicknesses were given simultaneously in the two 
eyes. Most patients could detect a difference of 5/100 mm. but dis 
tinct fluctuations were present in some patients where even a 2/10 mm 
difference gave equal results. | have found corneal exhaustion over a 
period of time to be an important factor in a few cases 

I he thickness of the patient's cornea showed a more definite rela 
tionship to pressure in the case of corneal lenses, a thicker cornea usually 
being able to carry the weight of the lens better than a thin cornea 

As far as generalization is permissible when dealing with the cornea 
to the exclusion of other pertinent factors, some of these observations 
may nevertheless be worthy of consideration in the close fitting lenses of 
the present day 
CORNEAL VARIATION 

Ihe possibility of simulating with contact lenses the beneficial 
massaging effect of blinking over the cornea was mentioned, I telieve 
by Professor Ida Mann!” eight years ago. The nearest relationship to 
ihis hypothesis is probably produced by corneal lenses, in particular 
the smaller and thinner type, rather than with haptic lenses 

Corneal changes produced by apical contact with a lens of flatter 
curvature are most pronounced with corneal lenses, more with venti 
lated than sealed haptic lenses, they are all of a temporary character and 
may be summarized as follows 

(a) A flattening of the cornea, confirmed by ophthalmometric 
readings. producing an increase in hypermetropia or decrease in myopia 

b) A reduction or*limination of corneal astigmatism. In the 
case of corneal lenses, the anterior surface of the cornea may temporarily 
take on the shape of the posterior lens surface, it may also show an edge 
imprint more noticeable inferiorly and temporally 

c) If contact ts made in the negative, positive or limbal zone 
with clearance centrally, the opposite may occur, viz.: an increase in the 
myopia and or astigmatism, the extent depending upon its axis 

In order to assess the existence of any relationship between the dura 
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tion of pressure and return to normal of the corneal dome, the writer 
carried out a number of experiments checking his findings refractively 
with a slit-lamp fitted with a clock dial, and where available with a 
keratometer 

Haptic contact lenses were employed in all tests, in one group of 
patients (group A) only the central zone was aligned, in another 
(group B) the central and about half of the negative zone, Figure 7 
Full clearance was maintained in the positive zone and limbus region 
Pressure of 5/100 to 15/100 mm. was then applied and where tolerated 
recordings made as to the time taken for the corneal dome to return to 
normal allowing set hours of continuous wearing. ‘The findings are in 
Table II. As might be expected, less change was noticeable in a small or 
thick cornea compared with a large or thin cornea. Although results were 
not always consistent, a quicker return to normal was apparent in a 
thin cornea compared with a thick one. Wide fluctuations took place 
from the mean recorded in about fifty cases, it was evident that a pres 
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TABLE Il 


Group A Group B 

Degree of | ¢ Taken for Return to Iime Taken for Return to 
Corneal touch Normal After Normal After 
(fxpressed in 
terms of m-m) 2 hrs + brs 6 brs 8 brs 2 brs 4 hrs 6 brs 8 hrs 

] 9/100 15 min >min. 40 min. 40 min. 10 min. 20 min. 30 min. 35 min 

10/100 25 min. 55 min. 70 min. 90 min. 20 min. 35 min. 45 min. 65 min 

If 15/10 QO min. 65 min. 75 min. 90 min. 20 min. 45 min. 60 min. 70 min 


sure of 5,100 to 10/100 mm. produced the most critical changes. 
Corneal variations were greater with ventilated lenses and pressure up to 
1/10 mm., but less than with sealed lenses when exceeding this. The 


degree and type of change varied so much that it was not possible to 
draw conclusions. Central corneal depression can last from 10 to 45 


minutes depending upon the severity of the touch. In some cases the 
effect of corneal pressure lasted a few days, especially when the tests were 
repeated on consecutive days, in a few it took over a week to pass 
off entirely. Group B reacted more favorably for a return to normal 
than group A, as illustrated in Figure 8. Corneal exhaustion was another 
factor adding to the inconsistency. A ‘‘fresh"’ cornea returned to normal 
more quickly than one subjected to corneal touch over a period of days 
or weeks 

I his study has revealed to some extent the complex nature of the 


cornea and its temperamental behavior to stimulus of touch and pressure. 
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AN INVESTIGATION OF BASAL METABOLISM IN 
RETINAL DETACHMENT * 


Frances H. Cook 
Alton, Illinois 


PREFACE 

This preliminary study was carried out through information 
secured from both medical and non-medical sources. In this report, 
which is written especially for these informants, the writer hopes to 
explain what ideas led up to this study as well as to report the results 
of the study. For the seekers of more detailed technical information, a 
bibliography is attached. 

INTRODUCTION 

Reported Causes of Detachment. In 1941 Duke-Elder' sum 
marized what was known about primary retinal detachment and its 
causes as follows: 

Blows or falls cause 16-30 of detachments. (This includes 
those from rubbing the eye.) Falls only precipitate detachment in an 
eye which is not healthy 

Nearsighted people have about 2/3 of the detachments. Yonkers* 
reported 40-70% in 1948. 

Men have about 2/3 of the detachments; women have about 1/3 
Pereyra* felt that men and women had about equal numbers of the 
detachments. 

Detachments occur most often in people between 50 and 60 years 
old; in nearsighted people, however, they occur most frequently between 
36 and 40 years of age. 

In 4-32‘ of the cases a detachment occurred in the second eye, 
usually within five years of the first. Second detachments are more 
common among men. 

There is some tendency for detachments to occur in members of 
the same family. 

Gonin found that detachments occur more often among Jews 
than among members of other ethnic groups 

Sometimes nearsighted people will develop a detachment after 
glasses are strengthened 

The retinas of eyes inflamed by certain other diseases (such as 


uveitis and choroiditis) sometimes detach, as do eyes having hemor 


*Read before the annual meeting of the American Academy of Optometry, Section on 
Pathology, Chicago, Illinois, December 12. 1955. In the absence of the author this 
report was read by M. R. Nelson, O.D Slue Earth, Minnesota. For publication in 
the June. 1956. issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVI 


OF AMERICAN ACADEMY OF OPTOMETRY 


BASAL METABOLISM RETINAL DEITACHMENT—-COOK 


rhages, mistakes of early growth, or parasites (rare) 

Additional information was reported by other investigators: 

In 1948 Schulte’ reported that in about '4 of his cases general 
disorders of the blood circulation, particularly arteriosclerosis, was 
found. 

In 1947 Suglian® and in 1951 Schepens® noted that cataract and 
retinal detachment often occurred in the same eye 

In 1950 Funder’ in Vienna found that about 2/3 of 100 men 
with retinal detachments had a tall, thin body type (leptosomic) 

In 1951 Panepinto and Leone® reported that more detachments 
were found to occur in the months with a greater amount of sunlight 
(May-July) at Palermo, Italy. Pereyra* reported that June and July 
were the most usual months. In 1945 Weekers® had found more detach 
ments in spring and summer than in autumn and winter at Liege, 
Belgium. In 1948, however, Yonkers* at Bern, Switzerland, found no 
such seasonal changes 

In 1951 McKinney and Wesley'” reported that a sudden increase 
in vascular tension may cause a detachment in a predisposed eye 

At least a dozen other diseases or conditions have been reported 
in connection with retinal detachments, particularly sinus infections"! 
and toxemia of pregnancy.':'* 

Arruga'' in 1946, McDonald'® in 1951, and Lloyd'® in 1952 
are agreed that there must be a degeneration of the retina for a detach 
ment to occur; Calhoun'’ makes the statement: ‘‘A normal retina does 
not become detached I he degeneration appears to be a more necessary 
cause of primary detachment than do blows or falls. It most often 
leads to holes and then to detachment although Arruga'* reported 40 
cases with holes but no detachment. The idea that predisposition to 
detachment is important ts also supported by Karpe and Rendahl’s'* '* 
finding that a subnormal electroretinogram 1s found for eyes which tend 
to have detachments. ( This was determined using patients who had a 
detachment in the other eye.) 

Current Ireatment and Results. Variations of the diathermy 
operation,“" which developed from Gonin’s work in the 1920's, are 
sul the most common treatment of retinal detachment. For certain 
types of cases a scleral resection operation®' is used, in which the eyeball 
is made smaller to fit the retina and vitreous in the eye 

I he chance for success of these operations is increased by the youth 
of the patient,” a condition of no or only slight myopia,* ** the shortness 
of time he has had the detachment,” ** the size** and location®™ of the 
detachment, trauma as a cause of the detachment,* the number of retinal 
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breaks,* ** no previous removal of the lens of the eye,** and the absence 
of fixed folds in the retina.** One can expect that the retina will be 
reattached in about 3/5 to 4/5 of the operated cases (See Table 1V of 
Appendix A). Visual results of the improved group of 49 cases reported 
by Behrens and co-authors'' range from almost perfect vision to the 
ability to see hands. Lloyd'® states: “The percentage of successful 
results in the treatment of detachment of the retina compares unfavorably 
with other surgical procedures in ophthalmology. . . . The retina in 
detachment is abnormal and should be handled with the greatest care 
and respect.” 
INDICATIONS FOR BASAL METABOLISM INVESTIGATION 

There are a number of reasons for believing that a low basal 
metabolic rate might be related to the occurrence of retinal detachment 

It has already been mentioned that about 2/3 of retinal detach 
ments occur in nearsighted individuals,’ and Duke-Elder' also reported 
that between 2.5 and 5. per cent of nearsighted people develop detach 
ments. In 1931, 1932, and 1934 Bothman** ** *° and in 1947 Morri 
son** showed that reduced basal metabolism accompanied the usual 
type of increasing nearsightedness in children and adolescents. ‘| he 
average basal metabolism result in Bothman’s first group** was —-13.8 % 
and in his second** was 19.3%. Giving these children sufficient 
thyroid extract to raise the basal metabolic rate in many cases stopped 
the increase in myopia. In 1932 Wiener*' reported low basal metabolism 
in many of his patients with progressively increasing nearsightedness; 
these patients were between 6 and 42 years old. Costello,*® Ruede 
mann,** Woodruff,** and Greene*® also reported on the correlation of 
nearsightedness and low thyroid activity in children, Hanssen*” con 
sidered the retinal degeneration of nearsighted eyes as a predisposing 
factor to retinal detachment, and his idea is supported by the finding 
of Teng and Katzin*" that the location of cystoid degeneration cor 
responds closely to the location of retinal tears. It seems reasonable, 
then, that low basal metabolism would be directly or indirectly a pre 
disposing factor to retinal detachment 

Funder’ found that 68‘ of his men patients with retinal detach 
ments had the same tall, thin type of body build (leptosomic) which 
Roslavcev’ found in 78% of his nearsighted men and Incze? and Franke’ 
found in 63% of their nearsighted patients. Funder’ found the percent 
age of nearsighted people with and without detachments but having this 
body build to be the same. Among non-nearsighted people there were five 
detachment cases for every three non-detachment cases having this body 
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build. This body build is more frequent among retinal detachment 
cases (and among nearsighted peuple) than among people without 
these conditions. Funder’ suggested that an endocrine cause of retinal 
detachment be looked for as it could reasonably account for these differ- 
ences 

Detachments occur more frequently in older people.':*''»*° Basal 
metabolic rate ** ** and radioactive iodine uptake,” another measure of 
thyroid activity, both decrease with age. Some evidence points to a 
reduction in oxygen consumption with age.*? The usual onset of adult 
myxedema (a severe hypothyroid condition) occurs between 40 and 
60 years of age with the average onset at 51 years;** detachments occur 
most frequently between 50 and 60.' These facts are consistent with 
the expectation of a low basal metabolism in retinal detachment cases 
It is interesting to note that Amsler®® states that nearsightedness and 
senility produce the same types of alterations in the eyeball—specifically 
in the choroid, the retina, and the adjacent vitreous—and that Duke 
L:lder*® reports similar cystic degeneration of the retina in old age and in 
myopia. Teng and Katzin** found that the age distribution of the num- 
ber of cystoid spaces in the retina corresponded closely to that of retinal 
detachment. ‘This may explain the fact that nearsighted people's detach 
ments occur, on the average, earlier in life than do those of non-near- 
sighted people. 

Seidell and Fenger*’ found that the metabolism and the activity 
of the thyroid gland was greatest in winter and least in summer in beef, 
hogs, and sheep primarily because of temperature differences; if this 
can be extended to people, it is consistent with a greater number of 
detachments in the summer, such as was reported by Panepinto and 
Leone® and by Pereyra® and by Weekers,® if detachments are predisposed 
by low basal metabolism. A study of radioactive iodine uptake by 
Quimby, Werner, and Schmidt** in 1950 failed, however, to show a 
seasonal difference. 

Vorzimer and his co-workers** found that the basal metabolism in 
patients with toxemia of pregnancy was usually less than that in the 
normal pregnant group. As toxemia of pregnancy is listed as a cause of 
detachment, this finding is again consistent with an expectation of low 
basal metabolism in cases of retinal detachment. 

Hutton states that hypothyroidism has been regarded as a factor 
in the cause of cataract and that thyroid therapy is used by some in the 
beginning stages of the cataract. Cataract associated with myxedema?” *” 
has been reported. Myxedema has been associated with choroiditis 
and hypothyroidism with malignant uveitis.*° Since each of these 
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eye diseases has been associated with retinal detachment,':*.* these 
findings are consistent with an expected association of low basal 
metabolism with retinal detachment. 

In accord with this expected association also is the fact that retinal 
hemorrhages are found, though rarely, in hypothyroidism.*' Retinal 
hemorrhages are also listed as a cause of detachment. 

Myxedema has been suggested as a causative factor in arterio- 
sclerosis, which does occur more commonly with myxedema than it 
does in the general population.** This report plus the finding of arterio 
sclerosis with many retinal detachments* is also consistent with the idea 
of low basal metabolism as a causative factor of retinal detachment. 

The facts that heredity plays some part in thyroid disorders®® and 
that there is some tendency for detachments to occur in families' are 
also consistent with this idea. 

More directly, Lamb** in 1921 reported the cure of one retinal 
detachment and the improvement of two others by a method which 
involved giving thyroid extract as one of its four parts. Lamb** was 
still satisfied with further results of this method in October, 1954. 

In 1928 Kerry*® reported successful treatment of three cases of 
retinal detachment by the internal use of iodine; in 1929 he*® reported 
two not so successful cases. Using this treatment most of his patients 
did well, and he feels that the use of iodine in detachment should be 
investigated. ** 

In 1954 Bedroussian and others** '® reported that an eye disease 
of premature babies (retrolental fibroplasia) which in severe cases 
involves detachment of the retina is usually caused by insufficient oxygen 
when the baby is taken from the high-oxygen atmosphere of the incu 
bator. 

Hypothyroidism, myxedema, and/or low basal metabolism has 
been found to be associated with the following eye diseases: edema of 
the retina around the disc and macula, conjunctivitis, 
chalazia,°® episcleritis,°* edema of the lids,**** °°! intersitial ker 
attitis,”® keratoconus,*® * congenital cataract,*" lens opacities, 
and subnormal and abnormal convergence.*'** Reports of association 
with lens lesions,®’ corneal ulcers,*’ high intraocular tension,” chronic 
glaucoma,*® astigmatism,*° white spots on the retina in youth,"' vitreous 
body hemorrhages,*° and other eye disorders®: * have also been made 
Metabolism, therefore, is not without effect on the eye. In some cases” 
it was felt that the improvement in general health with the taking of 
thyroid extract was the real cause of the improvement 
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IGNIFICANCE OF BASAL METABOLISM TESI 

I he basal metabolism test measures the amount of oxygen used by 
4 person in a specified length of time under certain specified conditions 
With incomplete evidence of hypothyroidism, if starvation, hypopitui 
tarism, and hyposuprarenalism are ruled out, low basal metabolism 
results are strongly presumptive evidence of hypothyroidism.”” Bray®! 
lists other less-frequent exceptions. Although a single basal metabolism 
test without supportive evidence is usually not regarded as good evi 
dence,”” it should be remembered that a single low reading has more 
significance than a single high one because all errors tend to make the 


reading too high.*” 
Boothby and Sandiford"' showed that 92.1% of normal people 
have basal metabolisms between —-10% and +10% and that 99.3% 
were between 15% and +15%. Some physicians consider + 10% 
as normal, some 15%, and some an intermediate figure such as 
13%."* [hat these figures do not automatically classify a person as 
low, normal, or high in thyroid activity is illustrated by Bartels,“ who 
reports the following overlap of basal metabolism results: 


Hyperthyroids (too high thyroid activity) O% to +35%. 
Normals 30% to +35% 
Myxedema (much too low thyroid acivity 

with swelling of the tissues) to 0% 


rom a nomogram provided by Boothby and Berkson*' it is possible to 
tell how many normal people would be expected to have results lower 
or higher than a given person's test result. 

Descriptions of the symptoms of hypothyroidism can be found in 
Hutton's War Endocrinology®’ and in other textbooks of endocrinology 
Hypothyroidism nearly always requires medication for the rest of the 
person's life.'* The thyroid extract acts to increase the basal metabo 
lism,"' and hence to increase the oxygen consumption of the tssues 
POSSIBLE MECHANICS 

It 1s known that the retina has a very high oxygen metabolism as 
well as a high sugar metabolism.' Visual acuity and size of the visual 
field are decreased with lack of oxygen®* and are temporarily increased 
by oxygen inhalation.““” Oxygen inhalation at room temperature also 
reduces scotomata.' 

If an adequate supply of oxygen is cut off, a chain reaction set in 
and the retina becomes swollen and its tissues break down and acidify;' 
then these tissues use oxygen even less well.** Auricchio®* reports that 
rabbit retinas showed no significant change in sugar metabolism but a 
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constant and marked decrease of oxygen intake beginning a few days 
after the experimental detachment. He®® also reports that in the human 
detached retina the oxygen processes are affected. One might speculate 
on the possibility that retinal degeneration and thus detachment began 
with a lowered oxygen uptake—a speculation which might be checked 
for the body as a whole by the basal metabolism test 

Alternatively the suggestion has been advanced that the infiltration 
of tissue found in myxedema occurs in the retina with a lesser degree of 
hypothyroidism and separates the most loosely bound layers 

In either case the retina, degenerate and/or swollen, would be less 
resistant to blows or falls and to hole formation 

It was felt that the preceding information together with results 
from the first patients questioned was sufficient reason for attempting to 
determine whether the basal metabolism was low in patients with retinal 
detachment. 

EXPERIMENTAL METHOD 

Questionnaire letters were sent or telephone calls were made to 100 
people who had had one or more retinal detachments. They were 
asked for the following information: age, sex, state of residence at the 
time the detachment occurred, cause of the detachment, outcome of the 
treatment, result of the basal metabolism test obtained closest to the 
time of the retinal detachment, time in years beween this test and the 
detachment, whether any thyroid preparations were being taken at the 
time of the detachment, what reason there was for having the test made 
and a description of symptoms, and whether he was myopic or hyperopi 
in that eye before the detachment. If no reply was received in two 
months or longer, a second letter was sent 
DATA AND RESULTS 

All information received was entered under a code number for each 
patient. The data were tabulated and are reported in Appendix A and 
Table I. 

A total of 81 answers to the 100 questionnaires were received, and 
some information was obtained from friends of two additional patients 
Not all of the information requested could be supplied by each person, 
so results were tabulated and calculations made on the basis of answers 
received. Mention will be made of any percentage figures which would 
be likely to be different if all answers were available 

The information obtained was compared with that in the literature 
to see whether there were differences between this group and the groups 
studied by others. See Appendix A 

The answers from this group of patients were not found to differ 
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TABLE I 
AVAILABLE BASAL METABOLISM DATA ON PATIENTS WITH 
RETINAL DETACHMENTS 
No. of Years the Metabolism 


4asal Metabolism Probability of Test Was——the Detachment 
in Per Cent Being Normal Before After 
About 20 1 in 1000 ? 
19 2 in 1000 0 
17 2 in 1000 6 
16 2 in 1000 3 
15 1 in 100 7 
12 4 in 100 4 
1! or below 4 or less in 100 40 
1] 4 in 100 2 
10 4 in 100 7 
10 7 in 100 5) 
10 8 in 100 0 
a} 10 in 100 10 
6 Normal 2 
Set ween 10 
and 0 Normal 10 
t Normal 3 or 4 
+ 20 1 in 1000 I 
40) 1 in 1000 4 


appreciably from those in the literature with respect to age, sex, the per- 
centage of cases caused by trauma, or the percentage of successful operative 
results. The figures given for the percentage of myopic and hyperopic 
patients are probably not accurate, particularly since this question was 
not made a part of the questionnaire for the first third of the group. It is 
certain, however, that the percentage of myopic patients in this group ts 
not large enough to bias it in favor of the expectation of low basal metab- 
olism results. Six-sevenths of the people with basal metabolism scores 
of 10% or below who answered this question were myopic; only 
one-half of the people with basal metabolism scores above —10% 
who answered it were myopic 

Any age and sex differences in metabolism are removed by using 
the nomogram prepared by Boothby and Berkson.*! For each basal 
metabolism result plus the age and sex of the person on whom the test 
was made, it gives the probability that that person is normal (has no 
disturbance of metabolism). This probability level tells the number of 
normal people in 100 or 1,000 who would have a basal metabolism 
result that low or that high. 

In ‘Lable I are given the basal metabolism results of those people 
who were able to obtain them, the probability that these results are 
normal, and the number of years before or after the detachment that 


this test was made. 
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Fovr other patients were able to send comments on their results 
one was ‘not too good,”’ one was ‘‘not markedly abnormal,’ and two 
were “normal’’—1i.e., probably between 10 and 4-10 or between 

-15 and +15%. 
The basal metabolism test results in Table I can be treated statisti 
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cally by means of a Chi square (x*) technique 


TABLE I 
FREQUENCY OF METABOLISM CLASSIFICATION IN 
DETACHMENT AND NORMALITY 
Low Metabolism Normal Metabolism High Metabolism 
(Chances = 8/100 (Chances > 84/100 (Chances = 8/100 


of Being Normal) of Being Normal ) of Being Normal) 
Retinal Detachment Group 1] 65 2 
Normals* 6.2 65.6 6:2 


*This is an imaginary normal group equal in size to the retinal detachment group: the 


nomogram determines how many normals should be placed tn each of the metabolism 
groups. 
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The value of chi square is 6.5, which for two degrees of freedom 
has a probability level of .05. Therefore we can say that the distribu 
tion of basal metabolism scores for the retinal detachment group differs 
from that of normals and that there are less than five chances in 100 
that this statement is not correct) There are more low basal metabolism 
results and fewer high basal metabolism results in the retinal detachment 
group than among a comparable group of normals 

Of the 65 who were placed in the middle group, 50 had never 
had a basal metabolism test made and no data were available on eight 
others. These 58 were placed in this group because the best estimate for 
each member of the group is its mean and, until proven otherwise, the 
mean of this group is assumed to be that of the normals—a basal 
metabolism result of zero. It was not felt that these 58 could be ignored 
because, if they were normal, chances of their having had basal metabo 
lism tests made would be less than if they were not normal; consequently 
the sample would have been biased in favor of non-normal basal metabo 
lism results. However it does seem unlikely that all 58 belong in the 
normal group, especially since two of the people with little evidence for 
low metabolism were tested and found to have scores of 10% and 

19%. 

The ‘basal metabolism result of 15% was obtained on a person 
with degeneration of the retinas; her ophthalmologist believes that 
when this condition began she must have had a toxic condition in her 
system due to thyroid disturbance and that it affected the retinas 

Only one person in this group of 78 was taking any thyroid prep 
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arations (in this case, thyroid extract) at the time of the detachment; this 
person reported having been ill and very run down at that time from 
repeated attacks of the flu. This person, whose basal metabolism result 
was —-6°% two years before and the person whose basal metabolism was 
bet ween 10 and 0% both reported histories of hypothyroidism 

Eleven people reported tiredness, many particularly at the time 
of the detachment. Por the six of these who had had basal metabolism 
tests, the average result was 12%. Since tiredness is one of the symp 
toms reported for hypothyroidism,*® suspicions of hypothyroidism in the 
other five are aroused. These suspicions are also aroused by a non-tested 
person whose immediate family contains a hypothyroid member. One 
other person (not tested) was suspected by her physician of hypo 
thyroidism 

One contradictory finding to the clinical picture of low thyroid 
activity™® has emerged from this study which makes somewhat more rea 
sonable the fact that low metabolism has not previously been tested as 
a predisposing factor to retinal detachment. Fifteen people in the group 
ire reported to be active individuals—often of the type that ‘‘always has 


to be doing something.”’ This observation was frequently made by 


friends, and it was often given spontaneously. As this activity is in 
direct contradiction to the classical picture of a hypothyroid person, it 
would be most unlikely that hypothyroidism would be tested for in these 
cases. Despite this, the five individuals of this group on whom test 
results were available had an average basal metabolism result of —-12% 
CRITICISM AND COMMENT 

I here are a number of criticisms of this study which should be 
discussed 

Of these, perhaps the most important is the lapse of time between 
the detachment and the basal metabolism test. However in a few cases 
symptoms were reported indicating that the low metabolism was present 
at the time of the detachment. For example, while hospitalized for the 
detachment the person whose basal metabolism was 11% exhibited 
marked sensitivity to a barbiturate 

I he second criticism is of the sampling. With the exception of one 
group of 22 individuals, the people were located by merely asking 
whether individuals “knew anyone who ever had a retinal detachment.” 
Since as many as five of the people with detachments knew each other, 
they are not entirely independent. However, with the exception of two 
pairs of people (one in the normal and one in the low group), those 
people sending basal metabolism results appeared to be unknown to 
each other. ‘Therefore this sampling error should not produce a serious 


difference in the results 
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A second criticism of sampling is that the people in the group came 
from different areas of the country but neither representatively nor at 
random. Nineteen states are represented; yet over half of the answers 
came from one state. This particular bias apparently occurred because 
Virginia was the one most available to the investigator. What effect this 
bias might have on the results is not known; as yet none is obvious 

Pains were taken to avoid indicating whether high or low metabo 
lism results were expected. Over half of the low results were obtained 
by the patient from physicians’ records at the time of the study 

Slight differences in basal metabolism from laboratory to laboratory 
are not correctable in this study 

The greatest uncertainty in the study remains the number of 
unavailable basal metabolism results—both those of the people who 
had never had the test and those which were no longer available. Border 
line or low basal metabolism results would be found for between 14% 
and 92% of the group—this spread being due to the uncertainty caused 
by missing results. 

It was not possible to use control groups in this study 

Josephson's™! use of adrenal cortex hormone to stop the increase of 
myopia and his mention of poor nutrition as one possible reason may 
be advanced as evidence for hypoadrenia or undernutrition as predisposi 
tions to detachment: these would be consistent with low basal metabo 
lism but not with hypothyroidism 
SUMMARY 

In a group of 78 patients with retinal detachments, the number 
of low basal metabolism results is greater, and the number of high basal 
metabolism results is less than the number expected for the normal 
population. The literature contains indirect evidence which 1s consistent 
with this finding. Therefore it is likely that low basal metabolism, its 
cause (such as low thyroid activity), or one of its effects predisposes the 
eye to retinal detachment. Further research 1s necessary 
CONCLUSION 

In spite of the uncertainties involved, there seems to be a larger 
number of low basal metabolism results among patients with retinal 
detachments than among normals. This observation should be checked 
clinically and by laboratory methods in a hospital asing patients with a 
detachment which has just occurred and two control groups one 
matched to the detachment group for degree of myopia or hyperopia 
and one without myopia or hyperopia. It would also be of value to 
have basal metabolism results on more members of this group 

If low basal metabolism is a predisposing factor to retinal detach 
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ment, its correction would be likely to cut down on the number of 
second detachments which these patients have. As between one in ten 
and one in four patients having detachments are eventually affected in 
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the second eye it is felt that any technique which can cut 
down on this predisposition would be worth while 
4500 COLLEGE AVE., 
ALTON, ILLINOIS 
APPENDIX A 
\ Comparison of the Characteristics of the Group of Patients Contributing to This 
Study with the Characteristics of Detachment Groups Reported by Others 


FABLE / AGE DISTRIBUTIONS 


Reported By This 

Awe Behrens!! Shipman*®? Suglian® Study 

yrs 8% 9% 4% 11% 
15 13 7 
( 10 10 8 
40.48 1 16 12 15 
0.59 5 23 32 29 
60.69 14 25 25 27 
0 l 4 11 3 
Dotal Cases 219 417 154 80 


PABLE SEX DISTRIBUTIONS 


Reported By 
Sex Pehrens!! Shipman*®  Suglian® Duke-Elder! Pereyra Study 
Men 63% 62% 51% 67% 50% 51% 
Women 47 18 49 43 50 49 


FABLE TRAUMA AS A CAUSE OF DETACHMENT 


Reported By 

Cause Shipman®? Duke-Elder! Study 

Draumat 20% 16-60% 24% 
Non-traumatic (Including Doubtful) 80 70-84 76 


rABLE COMPARISON OF OUTCOMI 


All Case 
Reported By Successful Reported By Successful 
This Study 69% This Study 80% 
Smith and Prerce** 1-62 Smith and Pierce?? 70.74 
Duke Llder! 50 Calhoun!7 58 
Shipman?” 47-68 
Pereyra* 81 
R sengren?? 78 
TABLE \ MYOPIA 
Reported By This 
Shipman*®” Duke-Elder' Schepens? Yonkers? Study*® 
Myopi 9 % 67 % 40-60% 48.70% 40-48% 
Hyper pic (or 
Presbyopi 17 21-29 
Neither 4 3] 


* These figures are based on only 52 answers 
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TABLE VI RESIDENCE AT TIME OF DETACHMENT 
(This Study ) 

States in Order of the Number of Answers Received from Each 

Virginia* 

Minnesota* 

Ohio,* Pennsylvania* 

South Carolina*® 

Delaware,* Georgia,* Illinois, New Jersey 

California.* Connecticut.* Florida, Indiana, Massachusetts 
Oregon, Tennessee, Texas, West Virginia, Wisconsin 


*Quantitative basal metabolism results were available on one or 
more residents 
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BOOK REVIEW 


WINDOWS FOR ROSEMARY. Marguerite Vance. Illustrated by 
Robert Doares. E. P. Dutton 6 Company, New York City. 1956. 

An excellent book for the blind or partially seeing child and his 
parents too, is Mrs. Marguerite Vance's, ‘“Windows for Rosemary.” 
A little blind girl, Rosemary, tells us that everybody is different and 
that her way of being different is that she sees with her ears, nose and 
lips and tongue and fingers, and at the seashore with her toes. ‘The 
story revolves about the family life of Rosemary and her brother and 
the climax comes when Rosemary receives a gift that she considers too 
important to even hope for 

Mrs. Vance wrote the book to show sighted children that the 
blind child is a perfectly normal little person like themselves, interested 
in the world of beauty. She also has a message of hope for the dismayed 
parents of blind babies and also a good deal of happy entertainment 
for blind children themselves 

Doubtless ophthalmologists and optometrists may find further 
use for this pleasant little book among patients and parents. Those who 
have had close contact with partially sighted and blind children will 
appreciate the lift that this book can give dispairing parents, most of 
whom overestimate the handicap of poor vision to successful, happy 
childhood and sometimes do much harm by misplaced and inappropri 
ately ex pressed pity 

THOMAS H. EAMES, ED.M., M.D 


THE EYE AND ASTRONOMICAL OBSERVATIONS* 


H. C. King? 
Ophthalmic Optics Department, Northampton Polytechnic 
London, England 


The history of astronomy may be conveniently divided into three 
well-marked but very unequal periods. The first extends from the dawn 
of recorded observation to just after the invention of the telescope. 
Throughout this longest period, dependence on naked-eye observation 
set definite restrictions on the nature and scope of physical inquiry 
Visual work reached its peak during the second period, but by the mid 
nineteenth century the limitations of visual methods in both scope and 
accuracy were becoming critically evident. ‘Third period embraces 
modern methods and techniques and the hundred or so years of photo 
graphic and spectroscopic research from which they have sprung 
THE FIRST PERIOD 

The ancient Egyptians and Babylonians observed the heavens in 
order to regulate their lunar and luni-solar calendars, and also because 
they associated the sun, moon, and planets with powerful national 
deities. Early astronomy in the hands of the priests of Sumeria, Baby 
lonia, Assyria, and Egypt was therefore largely astrological in content 
and had connections with what we would now call chemistry, meteor 
ology, and medicine. 

Another spur to astronomical observation was the task of uncover 
ing the geometrical framework which underlies the striking periodicities 
in the motions of the sun, moon, and planets. This particular quest 
occupied the best minds in astronomy and geometry for over two thou 
sand years. It began in the last centuries B.C. when Chaldean astrologer 
priests succeeded in producing a purely algebraic planetary theory. It 
ended early in the seventeenth century when Kepler abandoned forever 
the Greek concept of uniform motion in circular orbits and assigned 
the earth and other planets to the elliptical or bits of the heliocentric 
system. 

From earliest times the birth, growth and decay of plants and 
animals became related to the movements and appearances of the moon 
On the basis that the moon affects the humoral balance, Galen taught 
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that children born when the moon is sickle-shaped are likely to be weak 
and short-lived, and Aristotle believed that the human brain waxed and 
waned in sympathy with the lunar phase. Also, the practice of periodi 
cal phlebotomy was justified by the belief that the moon controlled the 
quantity of blood; doctors of physik, following the precepts of Galen 
and others, considered the influence of the moon in each zodiacal sign 
before they prescribed treatment. Like Chaucer's learned ““Doctour of 
they were ‘grounded in astronomye,’ kept an astrological eye 
on the heavens, and learned how to interpret astronomical tables and 
cast nativities. I he terms /unacy and lunatic, of course, help to perpetu- 
ate these old beliefs. 

I he medieval picture of the universe recognized little distinction 
between the workings of, say, the brain and the moon. ‘The heavens 
or macrocosm, conceived of as God's living garment, clothed and 
influenced the earth down to its smallest part and found itself reflected 
in Man, the microcosm. Just as the heavens contained seven spheres, 
and the Book of Revelation told of seven angels, seven plagues, and a 
seven-headed Beast, so the head of Man had seven apertures, a coinci 
dence which led Petrus Hispanus to argue that the eye has seven tunics. 
In such a mental climate, William Anglicus could claim in 1219 to 
predict by astrology the color and substance of human urine without 
seeing it, John or Arderne (1377) extolled its curative effects as an eye 
lotion, and alchemists deluded themselves into thinking that chemical 
operations performed under a waxing moon produce the purest metals 
In contrast to this depressing level of astronomical thought the practical 
activities of astrolabists, and the first clock makers and spectacle makers, 
showed that there was some hope for the future 
THE SECOND PERIOD 

Modern observational astronomy began in 1610 when Galileo 
directed one of the first telescopes skywards. Yet over a century had to 
elapse before the science of optics on the one hand, and the level of 
craftsmanship in optical work on the other, produced really powerful 
optical aids. When larger and better instruments did become available, 
more often than not they accentuated the limitations of their users. 
Astronomers interested in solar work had to wait for over two hundred 
years before a safe and efficient solar eyepiece became available. William 
Herschel’s discovery of the infra-red was a direct result of the failure of 
ordinary filters to reduce what he called ‘‘an intolerable sensation of 
heat 

Difficulties also arose when astronomers tried to assess the colors 
of double stars and the brightnesses of stars in general. Stellar photom- 
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etry continued to retain the classification of magnitudes initiated by 
Hipparchus in the second century B.C. Its development in the nineteenth 
century had important links with the psycho-physical investigations of 
Fechner; his well-known law determined the course of subsequent tech 
niques in stellar photometry, and in conjunction with Pogson’s value of 
0.4 for the ‘‘light ratio,”’ enabled a reassessment of earlier results. Sim 
ilarly, Bessel’s study of the ‘personal equation” as evidenced in transit 
observations, and the development of the key-and-chronograph recorder, 
were of material assistance when Donders and Wundt began their reac 
tion-time experiments 

‘The second period witnessed great advances in planetary observa 
tion, especially with respect to Mars. The details seen on this planet 
by Schiaparelli and Lowell and their subsequent interpretation gave 
rise to considerable controversy. Most observers seem to regard the 
“canali’’ recorded by Schiaparelli as broad bands or disconnected mark 
ings. Maunder at Greenwich suggested that an haphazard distribution 
of spots and patches may give rise, when viewed from a great distance 
to the appearance of a network of lines. Until photographic limitations 
are removed or at least greatly diminished, planetary observation will 
continue to be affected by instrumental factors and personal bias 
THE THIRD PERIOD 

The rapid advance of modern astronomy ts due not only to increases 
in the size and optical performance of the telescope but also to improve 
ments in photographic plates, photoelectric devices, and ultra-rapid 
spectrograph cameras. The photographic plate has now so wide an 
application that except for physical studies of the moon and planets, 
the use of the telescope as a direct visual instrument has almost ceased 
‘The sun's surface is studied to best advantage with the spectroheliograph 
sunspot positions are recorded daily by photography, coronagraphs at 
high-altitude stations permit the direct photography of the sun's inner 
corona, and photographs of the moon reveal more and more detail with 
every improvement in photographic plates. Counts of stars on photo 
graphic plates facilitate statistical studies in stellar distribution, parallax 
displacements can be measured directly, and stellar photometry has 
become a matter of the intercomparison of photographic image sizes and 
densities. Photographic methods have even invaded meridian astronomy, 
and fully automatic and purely photographic zenith telescopes look 
like becoming the basic instruments in time-determination 

Owing to recent developments in the design and construction of 
photomultiplier tubes, astronomers can now measure the brightness of 
a star by photoelectric methods to within a single hundredth of a mag 
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nitude. Photoelectric pulse counters, used in conjunction with the 200- 
inch Hale telescope, can now reach down to stars and galaxies of mag 
nitude 25. Yet despite all these advances, turbulence in the earth's atmos 
phere increases Airy disks to fuzzy blobs and with the luminosity of 
the night sky background sets definite limits to the space-penetrating 
power of telescopes. Image converters or light amplifiers may eventually 
solve this problem, for they permit a considerable reduction in exposure 
tsme and may be adapted to filter out the troublesome night-sky glow 


INSTRUMENT REVIEW 


PROJECTION MAGNIFIER 


A new reading aid called the Projection Magnifier that enlarges 
reading material either three or five times is now available for patients 
with subnormal vision. It is designed to assist those who cannot see 
to read ordinary print. This is an optical instrument that projects an 
enlarged image of the reading material on its built-in illuminated screen 
that is 12” wide and 4!5” high. The screen has a Fresnel lens designed 
to produce even contrast throughout the area of the screen. The patient 
sits before the instrument and reads in a normal posture. The insiru 
ment was originally planned as an aid to the near blind by the Franklin 
Institute of Philadelphia. The American Optical Company manufac 
‘ures this electrical instrument which is portable 
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ACUITY, FIXATION AND TEST PROJECTION CHARTS 
AND THEIR USE IN THE REFRACTING ROOM* 


Arthur L. Savell? 
Johannesburg, South Africa 


Advances made in recent years in subjective methods of determining 
the refractive state of the eye have resulted in a number of different tech 
niques designed to deal efficiently with the various types of patients pre 
senting themselves for eye examinations. ‘l here is some diversity in the 
employment of these techniques, but in whatever way they may be used 
an essential requirement is a wide range of test characters which are 
well defined, in sharp contrast to a background adequately and evenly 
illuminated, and which are capable of being presented in accordance with 
any technique. 

Acuity projection charts are, in the author's opinion, ideal for those 
examinations. Test charts can easily be presented in any order, without 
the practitioner having to move from the patients side, thus maintaining 
complete control. A large selection of test slides, incorporating many 
techniques can be used, thus catering to all methods of examination 

Firstly, what of the letters themselves’? Visual acuity is derived 
from a determination of the smallest visual angle which the subject can 
clearly distinguish. This condition may be brought about by either 
varying the distance from the eye of an object of given size, or by keep 
ing the distance fixed and presenting objects of gradually decreasing size 
Clinically, the latter is used, as it has the advantage of keeping the eye in 
a fixed state of accommodation 

Acuity expressed as angular subtense varies according to the target 
presented to the eye and for a constant scientific measure of the acuity a 
universally employed geometrical character must be used. Letter acuity 
is thus tested by the use of printed letters and numerals. ‘These ‘opto 
types were first produced by Snellen in 1862, and are constructed so 
that their constituent parts, each subtend an angle of one minute at a 
certain specified distance. These Snellen letters are enclosed in a square, 
the size of which subtends 5 minutes at a distance of 6 meters (20 feet) 
which is accepted as being sufficiently far for the eye to enable accommo 
dation to be relaxed 

‘The 60 meter letter subtends 50 minutes at the 6 meter testing dis 
tance. Its size is 87.5 mm., and its retinal image is 0.24 mms.: the 
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retinal image of this largest letter of the chart is thus just about contained 
within the central foveal area. A complete test chart contains numerous 
lines of such letters, black on a white background, of sizes such thai 
their detail subtends | minute at a distance of 60, 48, 36, 24, 18, 12, 9, 
5.6, 5, 4, and 3 meters 

A brief outline of the development of test types reveals the con 
stant research for better and more accurate methods of testing acuity 

Geometric forms such as Landolt’s broken ring and the Ammon 
and Jackson hooks were also introductions of new types and techniques 
The Landolt ring is constructed so that its total diameter subtends 5 
minutes, its thickness and the gap, each | minute at a certain distance 
stated in meters. A chart incorporating this test was drawn up by Hess 
ind adopted in 1909 by the I 1th International Ophthalmological Con 
gress 

For the determination of astigmatism, fan charts were designed 
[hese include diamond shaped blocks, vertical and horizontal square 
blocks, and inverted V's. ‘The Sunburst Dial and Astigmatic circles were 
also used. In 1924 Friedenwald designed a fan chart with narrow (2.3 
mm.) black lines with narrow white borders on a grey background in 
order to accentuate the distinctness between the clearest and dullest 
meridians 

A further and most important development was the introduction 
in 1927 by Clifford Brown of the Duochrome Test, based on the 
chromatic aberration of the eye. In emmetropia, light of wavelength 555 
millimicrons, for which the eye has maximum sensitivity, ts accurately 
brought to a focus on the retina. Green light (500 mm. approx.) is 
focused 0.4 D. in front of, and red light (610 mm. approx.), 0.4 D 
behind the emmetropic retina 

Ihe bichromatic (duochrome) test utilizes this chromatic aberra 
tron of the eye to indicate the presence of uncorrected myopia or hyper 
metropia. When an eye is myopic the focus of red light will be nearest 
to the retina and any object this color will be seen more clearly. A 
green Object will be focused considerably in front of the retina and will 
therefore appear more blurred 

If an eye is simultaneously presented with two similar objects, 
one on a red, and the other on a green background, the myope will see 
the red object clearer and the hypermetrope the green. By the addition of 
plus lenses (if the green object is clearer) or minus lenses (if the red 
is Sharper) equality of the two colors can be attained. Accurate correc 
tion equivalent to emmetropia ts thereby obtained. The bichromatic 
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marked, since not only does it improve one color, but it equally blurs 
che other, thus doubling the difference between them 

All of these charts were of the hanging or wall type, the letters 
printed on a white or grey background. These were, however, not 
ilways satisfactory. Visual acuity depends to a marked extent upon 
the illumination of the test object, and its surroundings, with the result 
that age or dust caused a decrease in contrast. The manner in which 
visual acuity of the test object is affected by the illumination was clearly 
shown by Lythgoe in 1932. In order to overcome this, there were 
lesigned roller type charts, whose individual lines of print could be 
rotated into the aperture 

A further stage in test type development was the introduction of 
internally illuminated cabinets containing assorted test characters. I he 
panels of such instruments included letters and fan charts, duochrome 
tests, Landolt rings and usually a muscle light. This was a marked 
improvement, the main drawback being the uneven chart illumination 
due to the brighter patches caused by the bulbs themselves. ‘These caused 
a slightly higher intensity of illumination at the filament but this was 
partly overcome by the use of 40-watt frosted bulbs 

Because the visibility of an object depends not only on its size 
and color but also on its illumination, variations in illumination will 
render the object visible or invisible regardless of its size or color. [his 
point was later made use of in projection instruments for resolution 
threshhold tests where judgment is most critical. Internally illuminated 
charts have other drawbacks. Only a fixed number of techniques are 
available, these depending on the panels of the chart 

In 1929, Clasen introduced the first test-type projector, which was 
later followed by the instrument designed by Ferree and Rand 

The basic structure of projection instruments consists of a lamp 
house, lamp bulb, mirror reflector, condensor system, and a projection 
system adjustable for projecting test characters of many different kinds 
on a projection screen. The latter instruments also have a diffusing 
glass and an adjustable device or pre-focus lamp which centers and 
focuses the lamp filament of the projection bulb with the optical system 

Illumination of the test characters is perhaps the most important 
factor in any system, be it wall charts, roller charts, internally illumi 
nated cabinets or projection charts. With projection charts, either a 
50 or 100 watt lamp ts used, depending on the illumination at various 
projection distances in combination with the projection tube 

For ordinary purposes 7 to 11 foot candles of illumination on the 
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screen 1s satisfactory. Diaphragms with different size appertures can 
also be inserted into the objective tube so as to reduce illumination to the 
desired amount, without changing the light quality 

‘The screen on which the test objects are projected is also of import 
ance. A special aluminum coating on the screen provides reflecting 
properties scientifically correct for acuity testing——assuring sharp con 
trast and clear reproduction of the test characters. Most screens are direc- 
tional in their effect, maximum background luminance being obtained 
when the normal to the screen bisects the angle between the patients line 
of vision and the line of projection 

It is unnecessary to darken the consulting room completely; a 
certain level of general illumination being actually desirable, provided 
no strong light, other than from the projector, falls directly onto the 
screen 

Focusing the characters for the test distance used is achieved by 
using the appropriate projection tube. These are usually made for pro- 
jection from 10 to 15 feet, and from 15 to 20 feet. The projector lens 
being fixed in the tube, all that is necessary is to shift the tube slightly 
forwards or backwards in its mounting until the test object is sharply 
imaged on the screen for the testing distance used 

In order to obtain the true Snellen value of the test characters a 
simple method has been devised whereby the size of the projected 60 
meter letter is measured and adjusted by means of either a ‘Size Tem- 
plate’ or a scale. When this adjustment has been effected the size of all 
the other letters and characters will be correct. Any inaccuracy in the 
size of the test letter can be eliminated by a slight forward or backward 
movement of the projector, coupled with refocusing 

Ihe projector besides possessing the advantages already mentioned, 
is the complete answer to the practitioner using different scientific refrac 
tive techniques. Besides assorted projection types and characters, acces 
sories for additional techniques are available 

Projection instruments are all basically the same, allowing for a 
varied selection of targets to be presented. In addition to the free aper 
ture, two diaphragm slides are provided. When used in conjunction 
with the target slides, a multiplicity of variations is possible which will 
embrace all aspects found in the course of subjective examination. Ver 
tical or horizontal lines of type as well as individual letters are obtainable 
with the standard diaphragm slides 

Ihe test characters are photographic reproductions of Snellen let- 
ters conforming to the recommendations of the Committee on Standard 
ising Test Charts for Visual Acuity, and the letters are selected to give 
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the same range of difficulty of reading in each line. Due to the fact that 
a letter chart can not measure pure visual resolving ability on account of 
the alphabet letters differing in shape as well as angular size, additional 
charts are incorporated. 

For patients unfamiliar with the English alphabet there is the 
standard Illiterate chart or the tumbling E interspersed with universally 
known Arabic numerals. For children of pre-school age charts contain 
ing silhouettes and figures are available, as are also charts with foreign 
letters. Vertical as well as horizontal lines of letters can be projected 

For standard astigmatic tests many charts are available catering to 
the individual choice. These include the Sunburst Dial and astigmatic 
square; fan and T; fan and diamond; clock dial and diamond: four 
ball chart; Sunburst and Cross Line; or the Robinson-Cohen rotating 
astigmatic dial with broken cross on a red background or solid cross on a 
clear background. The inverted V for checking the axis is also available 

For practitioners preferring the Cross-Cylinder technique, Landolt 
Rings and Verhoef Circles are also available 

In recent years there has arisen a growing interest in the principal 
of comparing and balancing the vision in the two eyes without occluding 
either eye. The principal can be applied by methods involving the use 
of a septum or aperture or polarizing screens, which dissociate the eyes 
and present separated comparison charts of test characters, one chart to 
each eye 

For this purpose a polaroid visor to be used in conjunction with 
polaroid filters incorporated in the projector is available on some pro 
jectors. The principal of this technique is as follows 

‘The visor is placed squarely on the trial frame, or in front of the 
phoropter head, the axis of polarization of its right eye polarizer lying 
parallel to the polarization produced on the right side of the balance 
chart by the filter in the projector. The left eye of the visor 1s similarly 
related to the left side of the chart. Asa result, when the visor is worn, 
and the polaroid filters placed in position, the right half of the chart is 
seen by the right eye only, and the left half by the left eye only. Disso 
ciation of the eyes is thereby achieved without the patient being aware 
of it 

An adjustable polarizing filter is another useful adjrnct fitting into 
he projector, and used to check malingering 

For threshhold acuity a ‘current control unit" has been fivted to 
ome pro‘ectors to provide for light intensity adjustment at various dis 
tances. The object being to enable acuity threshholds measurements to 
-e made over a wide range at different levels of illumination. The author. 
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however, believes this technique to be inaccurate due to the unit being a 
form of rheostat which not only reduces illumination, but also changes 
the color 

An improvement on this attachment for the threshhold refraction 
technique is the use of an iris diaphragm and diffusing glass. This still 
employs the principal that the eye is most sensitive to small changes in 
lens power and axis when the test object is just barely visible. By closing 
the iris diaphragm, light intensity is reduced without color change. The 
diffusing glass 1s to enable the projected illumination on the screen to be 
evenly distributed. ‘The object of the threshhold refraction technique 
enables the examiner to lower the visibility of the test character to a 
threshhold value making it much simpler for the patient to judge wheth 
er a slight lens change has increased acuity or not 

Worth's Four Dot Test for checking suppression and evaluating 
Csrade One of binocular vision ts also often a standard test on most slide 
charts. With this is supplied either a set of complimentary colored red 
and green filters in trial frame rings or in the form of a red-green goggle 

For a more delicate and accurate test for use with illiterates are the 
circles designed by Verhoeff in 1933. The relative widths of the black 
circles and the intervening white spaces were determined empirically by 
Verhoeff to satisfy a principal that when they are just not resolved by 
the eye. both in size and in intensity, both units will appear as nearly 
as possible identical. ‘The appearance of sectors of maximum blackness 
and distinctiveness in any of the units——the circles decreasing in size in 

visual steps from above’ downwards—indicating that astigmatism has 

not been accurately corrected 

A special slide has been designed by Morgan, so that the Turville 


method of subjective refraction can be employed by using projection 
equipment. The Turville Infinity Balance Test (T. Ll. B.) is a means to 
4 more accurate prescription of lenses which afford comfortable natural 


equality of effort of the eyes. It comprises apparatus (which the slide 
supplants) and techniques having for their purpose the simultaneous 
comparison of uniocular images made under binocular conditions of 
examination at 6 meters distance. In other words, each of a pair of 
eyes may be examined and refracted singly by subjective methods while 
normal binocular vision ts in play, the object being to disclose visual 
and refractive differences as between one eye and the other, and to provide 
facilities for balancing differences, by modifications of, or additions to, 
lenses which would ordinarily have been prescribed as a result of con 
ventional monocular examination 

This Infinity Balance Technique is the latest addition to projec 
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tion type methods of refraction and has been tested by Morgan and he 
reports it to be an important addition to subjective refraction 

Most of the tests mentioned are to be found in a selection of three 
or four slides, thus enabling the practitioner to use any or all of the 
techniques by simply changing slides 

It is the author's opinion that a slide containing the following 
would answer the needs of most practitioners. Extra slides enabling 
specialized techniques to be used would then be accessories 

Ihe slide should consist of a set of silhouettes for children, illiter 
ate E's, a mirror set of standard Snellen letters for use with the duo 
chrome filters, a standard set of Snellen letters from 6/60 to 6/5 made 
up in the following pattern: 6/60, 6/48, 6/36, 6/18, 6 12, 6/9, 
6/7.5, 6/6, 6/4.5, and 6/3. From 6/9 to 6 4.5 there to be two lines 
of letters of the same size-—one for each eye to prevent memorizing of 
the test letters, and a set of Landolt Rings ranging in size from 6/12 
to 6/6 and a pair of 6/9 Verhoef Circles 

he letters should be followed by an astigmatic fan and T™ dial 
Provision for a rotating pointer for the fan synchronized with the “T 
would enable the astigmatic meridian to be pointed out without the 
practitioner moving from the projector 

A standard row of four colors, blue, green, yellow and red, fol 
lowed by the Worth Four Dot Test and an aperture for the projection 
of a spotlight for muscle tests would complete the slide 
CONCLUSION 

Ihe modern practitioner, desirous of completing an accurate exam 
ination in the minimum amount of time so as not to unduly exhaust 
his patient has at his disposal by means of projection acuity charts a 
method comprising almost all known techniques 

Phe projector is compact and has the added advantage that it can 
be so situated in the consulting room as to give the practitioner com 
plete control with a minimum of movement The examination being 
carried out in partial darkness has a psychological reaction on the patient 
in that there is a more natural tendency to relax 

Ihe author feels that although there are still many channels open 
for research in this direction, projection acuity charts are to date, the 


most modern means of acuity testing 
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OPTOMETRISTS AND HEARING AID GLASSES 

I he attention of the profession has been drawn to a circular letter 
sent to a large number of optometrists by a manufacturer of hearing aid 
devices. [his circular offers to place these optometrists on a special 
list. [his does not appear to involve them in any duties except that of 
assembling, fitting a spectacle frame to the face and adjusting the frame, 
when this hearing aid manufacturer, or his distributor refers a patient 
to the optometrist, who needs and wants glasses containing a hearing 
aid. The circular letter states that the optometrist performing this 
dispensing service will receive an honorarium of $25 from the hearing 
aid distributor for this dispensing service 

In the circular letter the manufacturer assures optometrists that 
they will remain responsible for the visual portion of these hearing aid 
glasses, and the hearing aid distributor will be responsible only for the 
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hearing aid part of the glasses. It is evident that this manufacturer and his 
country-wide distributor organization are attempting to work in har 
mony with optometrists, and this in itself is a good thing. The plan he 
suggests has merit in as much as the frame dispensing is left to the 
optometrists and they are responsible for the fitting and adjusting service 
throughout the life of the frame. The plan also has merit as this manu 
facturer has invited a large number of optometrists to participate in the 
plan in every area served by his distributors, thus permitting a free 
choice of doctor, to some degree 

On the other hand, the suggested plan fails to meet proper protes 
sional standards, first as it proposes that the distributor reimburse the 
optometrist a stated fee of $25 for his dispensing work on each hearing 
aid glass patient sent to the optometrist by the distributor 

Here this proposal has the cart before the horse. The optometrist 
who is to do the initial frame fitting and all subsequent adjustment 
work on the frame only, should not enter into a fixed arrangement on 
fees with the manufacturer or distributor, but should rather be free to 
bill the manufacturer or distributor for an appropriate fee, not to 
exceed say $25 for the dispensing services supplied the patient in secur 
ing hearing aid glasses. It should be understood by both the distribu 
tor and the patient that the initial overall fee for the hearing instrument, 
including the frame or temples, and their subsequent adjustments, 1s 
being paid the optometrist by the patient through the distributor. In an 
arrangement of this sort, nothing should be concealed 

Or, better still, the optometrist should be free to bill the patient 
for this dispensing service and the total amount of the fee should be 
left to the optometrist who is doing the work 

Optometrists who enter into a contract to do certain professional 
work for a hearing aid distributor on a hidden predetermined fixed 
fee are violating their professional obligation to their patients. On the 
other hand, accepting a referral for professional work from a distributor 
ind then openly billing either the distributor or the patient maintains 
the professional relationship between the doctor and patient, particularly 
if it were understood that the fees should vary between a minimum and 
maximum fee depending upon the complexity of the work required of the 
optometrist, and if the patient understands how the optometrist is being 
compensated 

The plan also fails to meet professional requirements 1f it attempts 
to limit optometrists only to serving the distributors of a certain hear 
ing aid manufacturer. Optometrists must be free to service patients 
wishing hearing aid glasses, irrespective of the make of the appliance that 
is to be attached to the temples. In the patient's best interest, optome 
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trists must insist that the patient be free to select the hearing aid of his 
hoice, and the patient must also be assured that his optometrist will 
service his ophthalmic frame needs, if and when he elects to use hearing 


uid glasses 
CAREL C. KOCH 
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Terry Judith Parkins 


rial A tan 
A conter a favor by sending news items of general int st for this 
uct is. relat t new instruments. clinical techniques. education, visual 
and optometric legislation and organization 
ARID REGIOD AND LOW ACCOMMODATIVE AMPLITUDES 


Schultz! reviews some of his unique optometric experiences in the 
Northern Territory of Australia. Because of the immensity of distances 
ind the scattered population it is standard practice to have health services 
supplied by air-borne physicians and optometrists who think nothing 
of flying hundreds of miles from one small settlement to another to 
serve ther patients. Schultz headquarted in Darwin and his report ts 
filled with visits to Tibooburra, Nocundra and similar places with 
typical down-under names. During his stay in the Territory he noted 
the persistence of low accommodative amplitudes in those who had 
spent their lifetime in arid regions. The Northern Territory gets very 
little rain. The author points out that in ordinary optometric practice 
an OU. +1.00 D. sph.. addition, is expected for a patient of 45-46 
years of age. In this area, Schultz points out that the same addition 
was frequently prescribed for a 40-year-old patient. He adds that Father 
Ilynn, priest and ophthalmologist at Darwin, had confirmed his experi 
ences and that other optometrists had noted the same effect. The assump 
tron of the eye men in the area was that the high solar infra-red radia 
tion was responsible for the premature sclerosing of the crystalline lens 


The NEW ZEALAND JOURNAL OF OPTOMETRY points out that 
iS part of its Campaign to estrange both the public and the government 
irom the recognition of and confidence in the professional status and 
qualifications of optometrists, the New Zealand Society of Ophthal 
mologists has not omitted to include that hoary one about the “un 


"DD, Schultz. Optometry in the Australian Outback. The Dioptric News (London) 
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ethical”’ practice of combining dispensing with refraction com 
mercialism”’ “incentive to profit’ from the ‘sale’ oj spectacles 
etc., and all the rest of the humbug that goes with it. This musi prove 
embarrassing to its members now that more than half of the ophthal 
mologists in the U.S.A. do their own dispensing and in the light of 
the recent amendment of one section of the Principles of Medical Ethics 
which has been adopted by the American Medical Association at its 
annual congress in June, 1955. This makes it possible for physicians 
to dispense ophthalmic corrections and to charge for the service and 
materials 

QUACKERY 

Under the title, “New Look on Old Frauds’ the INTERNATIONAI 
RECORD OF MEDICINE AND GENERAL PRACTICE CLINICS (May, 1956) 
comments editorially on the work of the Kood and Drug Administra 
tion in combating rackets in the health field. They point out that, ‘‘a 
review of the worthless, dangerous, or fraudulent devices foisted on a 
gullible public, published on the fiftieth anniversary of the Food and 
Drug Administration, makes for sorry reading. Since 1939, the FDA 
has chalked up 477 seizures and instituted 50 prosecutions or injunc 
tions. Yet in spite of this vigilance, the ancient art of quackery man 
ages to survive 

“A typical example of worthless devices was a dumbbell consisting 
of two plastic tumblers partially filled with water, sealed with paraffin, 
and joined by Scotch tape. The user had to hold this ridiculous article 
in his hands while keeping the feet firmly on the floor. The atoms in 
the body were then supposed to expand, while the dumbbell device gave 
off energy by ‘expanded hydrogen atoms’ or ‘Z-rays This device 
costing $50, was supposed to correct obesity or abnormal thinness 
diarrhea or constipation, reverse the aging process, rejuvenate the user, 
and, in short, cure ‘any disease known to mankind.’ 

‘For believers in radioactivity, quackery offered a small pencil 
shaped tube containing $0.002 worth of barium chloride granules 
Sold for $300, the gadget was said to have radioactive powers when 
worn on the body as a cure for cancer, diabetes, leukemia, ulcers, and 
other serious diseases. Another device had a metallic cylinder from 
which two metal plates were suspended by wires: these plates were 
applied to the body while the cylinder itself was immersed in cold water 
[his absurd gadget was claimed to be an effective preventative and cure 
for most diseases, including appendicitis, tuberculosis, syphilis, paralysis 
and heart disease. In this field of mysterious energy. perhaps the best 


known device was the so-called ‘orgone energy accumulator,’ a cabinet 
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rather like a telephone booth, built of alternate layers of wood, metal, 
glass, and steel wool, with no electrical energy connections whatsoever 
The box was st pposed to accumulate the ‘orgone energy from the 
atmosphere, wherever that might be, and then concentrate it into the 
body of the person sitting in the box. The Food and Drug Adminis- 
tration officials had an enormous amount of legal work to do to stop 
this particular form of trumpery 

It is astonishing to find how tenacious some quacks can be. One 
of the PDA's most troublesome cases was that of a ‘spectro-chrome’ 
device consisting of a 1000-watt lamp and a cabinet supplied with 
colored glass slides fitting over an aperture through which colored 
light bathed the patient. For a modest fee of $90, the trusting citizen 
was bemused by literature compounded of Oriental mystic jargon and 
bathed in a light appropriate to his disease. Several thousand of these 
lamps were distributed, and the first trial lasted 30 days, ending with 
victory for the government. The maker of the lamps (an East Indian) 
continued to ship them, at which point criminal prosecution was filed 
against him; this trial lasted 42 days, the government being obliged to 
present an array of physicians and relatives of victims who had used 
the device and died of the very disease it was supposed to cure. The 
jury found the maker guilty, imposing a fine and a suspended prison 
sentence. ‘The decision was upheld by a Court of Appeals, which did not 
prevent the lamp-peddler from requesting a review by the Supreme 
Court, a move that was denied. The energy and expense involved in all 
this litigation, not to mention the patient investigating by FDA agents, 
must have amounted to several million ‘watts’ of energy. The modern 
quack is flanked by skillful lawyers who take advantage of every loop- 
hole in the law to further their dishonest trade. Similar to the spectral 
lamp was another device that could be made for $10, and was sold for 
$400, consisting of ‘irradiated’ water recommended for the cure of 
over a hundred diseases, including apoplexy, appendicitis, cancer, 
diabetes, and meningitis 

“Weirdest of all quack devices was a machine that was claimed to 
be able to diagnose any ailment by measuring ‘emanations’ from a 
dried blood spot on sterile paper. It is sad to note that a good many 
medical practitioners entered into the scheme, even though investigation 
eventually revealed that the machine was incapable of distinguishing 
between the blood of a bird and that of a man; on a spot of coal-tar 
dye, the machine actually diagnosed ‘systemic toxemia.’ 

Ihe Food and Drug Administration is to be highly commended 
for its untiring war on quackery of all kinds. It has developed many 
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successful legal cases against quacks, even though its work is hampered 
by a lack of funds. Budgetary restrictions should not be allowed to 
endanger the health of American citizens, however foolish and mis 
guided they may be.” 

Optometry too is plagued with certain get-rich-quick schemes on 
the part of unscrupulous promoters, and it is interesting to note that 
the Federal Trade Commission has repeatedly interceded in the profes 
sion's behalf to stop widespread mail-order eyeglass rackets. Optometry 
like medicine must be constantly alert to protect the unknowing public 
from quackery. 

BETTER VISION INSTITUTE MATERIAL ON TV 

According to the Better Vision Institute, 1,415 TV stations have 
requested copies of their new series of six ITV shorts for immediate use 
These films have been made in quantity and are being released and run 
in ali parts of the country. In this way millions of viewers are being 
exposed to quick, humorous but nevertheless pointed messages on vision 
in industry, on the highway, in school, before the TV screen, at the card 
table and at the telephone. Two new animated spots, dealing with 
housework and golf, are ready for release by B. V. I. and two others on 
office work and do-it-yourself home activities are in the works. All of 
the above is in addition to their strong program of national advertising 
in mass media and their radio spots 


AO MICROSCOPIC LENSES 

For some time now, American Optical Company has been conduct 
ing an investigation in the field of aids for patients with sub-normal 
vision. This investigation has been carried on with the assistance of 
ophthalmologists in this field, with the American Foundation for the 
Blind: the National Society for the Prevention of Blindness; the 
Ophthalmological Foundation and the Lighthouse of the New York 
Association for the Blind. 

Patients confronted with low vision can be divided into two cate 


gories, those requiring aid for viewing near objects, and those who 
require aid for viewing both near and distant objects. AO microscopic 
lenses can be used successfully for viewing near objects, primarily read 
ing matter. These lenses are essentially high plus lenses, and obtain 
their magnification by enabling the reading material to be held close to 
the eye 

AO microscopic lenses are available in the following powers 


2x power (+ 8.00 diopters) 
+X power + 16.00 diopters) 
6X power (+ 24.00 diopters) 
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8X power | 2.00 diopters) 
10% ower diopters) 
Ihe four lower power lenses are single element lenses of one piece 


consiruction and similar in appearance to a lenticular “‘E”’ cataract lens, 
except the spot diameter is 25 mm. The front curve of the carrier por 
tion is flat with the exception of the 2X power lens which is a +4.00 
diopter curve. These lenses are intended for use as a type of “Low 
Vision Reading Bifocal,’’ which the patient can use as an aid to reading, 
and still have an area of the lens for distant viewing, similar to that of 
the conventional bifocal 

Ihe 10X lens is of different construction, being a cemented triplet 
magnifier, 15 mm. in diameter, and mounted in a plastic carrier which 
is a 6.0 diopter curve. This lens is intended to be used in the same 
manner as the single element lenses just described, but the higher power 
makes it necessary to use the cemented triplet construction in order to 
get adequate field correction 

Ihe 2X. 4X, 6X and 8X lenses are available in semi-finished form, 
81 mm. in diameter x 6 mm. thick. This enables a total distance pre 
scription of + 7.00 diopters to be ground with this blank, though gen 
erally a plano distance power would be prescribed. In most cases these 
lenses can be ground, cut, edged and inserted into a frame by any labora 
tory, enabling the patient to receive his lenses almost immediately. The 
10OX is available only on an Rx basis from the factory, and cannot have 
a distant Rx as can the lower power lenses 

Ihe refraction procedure is accomplished by using the AO Micro 
scopic Trial Set Lenses. The trial set consists of a pair of 2X power 
lenses, a single 4X lens, 6X, 8X and 10X. These lenses are all mounted 
in the standard No. 1801 trial rings. The optometrist prescribes the 
lowest magnification which will enable the patient to read. By placing 
these lenses in the trial frame, the optometrist not only arrives at the 
proper power lenses needed, but can also determine the proper segment 
location, endpiece angle, and pupillary distance 

Ihe acutal amount of endpiece angle is dependent on the segment 
height and the manner in which the frame ts fitted on the patient's face 
I he object ts to have the patient looking along the optical axis of the 
segment when reading. This ts accomplished when the plane of the 
segment is perpendicular to the line of sight as the patient looks through 
the center of the segment Ihe lenses should be fitted close to the eye, 
thus allowing the widest visual field possible. The change in effective 
power 1s not important 

In general most satisfactory results will be obtained when the 
segment is located so that the top of the segment comes at the upper 
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border of the pupil, which would require an angling of approximately 
15 to 20 degrees of the endpiece. However, if the segment is set any 
lower than this, the endpiece angle will have to be increased still greater 
In cases where the spot is placed in the center of the lens, only a very 
slight amount of endpiece angle will be needed. Frames with adjustable 
pads might be considered, thereby allowing greater versatility in fitting. 

It is necessary to instruct the patient on how to read with these 
lenses. The eye should be held stationary, and the reading matter moved 
across the field of vision. The reading material has to be held very 
close to the eye, approximately at the following distances: 


10X power lenses — 25 mm. or | inch 

8X power lenses — 31 mm. or 1|!4 inches 
6X power lenses —- 42 mm. or 124 inches 
4X power lenses - 62 mm. or 2!) inches 
2X power lenses — 125 mm. or 5 inches 


The 2X power lenses can be used for binocular or monocular use. 
Each reading segment should be decentered in approximately 8 mm. 
when prescribed for binocular use. 

The 4X, 6X, 8X and 10X lenses are for monocular use only. 
While reading, an opaque occluder may be used if the patient has 1/200 
vision or better and does not suppress or close the unaided eye 

Illumination of the reading matter is of importance during the 
refraction as the subject matter must be held extremely close to the 
face. One of the best forms of illumination for refracting purposes is a 
gooseneck type lamp mounted on a floor stand. 

NEWS BRIEFS 

Professor Merrill J. Allen will be the commentator on a series of 
six half-hour television shows produced by the Division of Optometry, 
Indiana University, Bloomington, on Station WTTV during August 
and September. Last year a similar series of IV programs were pro 
duced by the Department under the direction of Professor Neal Bailey. 
The University department of Radio and Television assists in producing 
these live, day-time shows. .. . The Univis Lens Company is bringing 
out a line of plastic lenses in the near future. These lenses are made of 
optical resinoid and will be supplied in a wide range of foci in clear 
plastic and a tint. They will be called Univis Safe-I-Vis Rx Plastic 
Lenses... . After sitting through a well promoted optometric workshop 
which lasted through most of one day a subscriber writes, “Some 
speakers seem to be able to talk for hours on any subject while others 
talk for hours without any subject.” . . . Mrs. Jean Higginson Harden, 
Rochester, New York, artist, Powers model and VOGUE staff worker 
has been appointed fashion coordinator and eyewear stylist for the 
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Bausch 6 Lomb Optical Company. She will be responsible for coordi 
nating B@L women’s eyewear glasses with current trends in colors and 
fabrics Dr. Donald O. Elliott, South Bend, Indiana, spoke on Con 
tact Lens Fitting at the spring meeting of the Michigan Chapter, Ameri 
can Academy of Optometry. At the same meeting the following were 
elected officers of the Chapter: Dr. George Ticknor, Benton Harbor, 
chairman; Dr. James Miller, Detroit, vice-chairman, and Dr. Clarence 
1) Omans, Battle Creek, secretary-treasurer. The meeting was held 
on the campus of the Michigan State College, East Lansing. . . . Carl 
S. Hallauer, president of Bausch 6 Lomb Optical Company, has 
announced that the British firm, formerly the United Kingdom Optical 
Company, Ltd., has been reorganized as UK Optical Bausch & Lomb, 
Ltd. ‘The British firm has 1,100 employees with plants at London and 
Belfast with an affliated distributing company in Australia. It has 
specialized in the manufacture of instruments and eyewear. B&L also 


has plants in Brazil and Canada ‘The Fresno County Safety Council 
and the Central California Optometric Society held an Occupationai 
Vision Conference at Fresno, May 23 The Pennsylvania State 


College of Optometry was forced to cancel its post-graduate courses 
scheduled for June due to extensive fire damage to the dormitory 

The Vision Conservation Institute of California will start its 1956 
1957 public service campaign at a meeting June 25 at Hotel Bel Air 
West Los Angeles. Highway safety through proper vision care will be 
stressed by Dr. William Alberts, Culver City Benjamin T. Ritholz. 
an executive of the King Optical Company, was found guilty of attempt- 
ing to bribe three members of the Michigan State Board of Examiners in 
Optometry, at the Ingham County Circuit Court, Mason, Michigan, 
May 16. His trial lasted eight days. The possible penalties are up to 
two years imprisonment, or $2,000 fine, or both 
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AO Polaroid Television 
Trainer 


Acceptance of the new AO Polaroid 
Television Trainer has been over- 
whelming. Doctors, technicians, par- 
ents, patients have enthusiastically 
accepted this effective and inexpen- 
sive aid to orthoptic training. 


It offers truly effective stimulation of bin- 
ocular fusion. An intensely interesting tar- 
get for children—the, television screen— 
commands and gets their whole-hearted co- 
operation. The monotony of ‘the same old 
training material is eliminated for both 
child and parent. Home training is simple 
and easy. 

To be used under professional guidance, the 
AO Polaroid TV Trainer consists of a filter 
that hangs in front of the TV screen and a 
pair of glasses worn by the patient. When 


watching a: program with the filter in place 
the patient, wearing the glasses, sees half 
the screen with one eye and half with the 


other. The entire picture can be seen only 
when binocular vision is achieved through 
correct use of both eyes. A quarter wave 
plate establishes an area of binocular 
stimulation. The size of this area may be 
changed if desired. The filter is encased in a 
metal frame and attaches to the TV set by 
means of suction cups. It simply flips up 
out of the way when not in use. For com- 
plete information, see your nearest AO 
Branch Office. 


¢ T.M. Reg. by American Optical Company 
© T.M. Reg. by Polaroid Corporation 


lnstrument Division 
Buffole 15, New York 


MAKES TRAINING FUN! 
xX 
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DAY or | 


“A BIFOCAL SINGLE VISION 


for constant wear in any season 
Therminon Absorptive Lenses 
provide comfort and protection 
without noticeable loss of visible 
light. Therminon Lenses preserve 
true color transmission and nor- 
mal personal appearance. When 
your patients need protection, 
prescribe Therminon, for years 
the standard of quality among 
absorptive lenses. 


% 


THERMINON LENS CORPORATION, University at 63rd, Des Moines, lows 


Manufacturers of Therminon 
Ophthalmic Lenses 


COMPLETE OPHTHALMIC 
to the PROFESSION 


Pucision GRINDING 
WATERIALS 


CONVENIENTLY LOCATED 


St. Paul, Minn. « Austin, Minn. « Bemidji, Minn. 
Watertown, « Grand Forks, 


THE WALMAN OPTICAL COMPANY 
229 Medical Arts Building Minneapolis Minnesote 


FOUNDED IN NINETERN HUNDRED FIFTEEN 


Illinois College of 
OPTOMETRY 


announces that applications for ad- 
missions to its classes beginning 
Sept. 10, 1956 are now being 
received. 


3-year professional course 
leading to Doctor of 


Optometry Degree . . . 


Requirements for Entrance 


2 years (60 sem. hours or equivalent 
qtr. hrs.) in specified lib. arts and 
sciences. 


por BULLETIN 

PLEASE WRITE REGISTRAR 

ILLINOIS COLLEGE 
of OPTOMETRY 


3243 $. Michigen Ave. 
Technolegy Center, Chicege 16, Ill. 
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LOVER Correlated FRAME DISPENSING 


ETHICAL ECONOMICAL EFFICIENT 


FRAME CABINETS place frames at 
your fingertips. Available in 144, 
96, and 48 frame capacity. 

FITTING DESK designed to save 


time by providing space for complete 


and organized stock of cases, spe- 


cialties, functional items, and fitting 
tools. Sized to hold Glover Frame 
Cabinets 


FRAME PANELS and TILES answer 
the need for a professional wall 
presentation. Offered in six attrac- 
tive colors. Unlimited variety of in- 
stallation designs 


FRAME-TAINERS exclusive in Glover Products 
Write for complete information 
GLOVER MANUFACTURING CO. 

Box 4093 N. A. Sta. 
Austin 51, Texas 


GLOVER PRODUCTS are functionally correlated to cope 
with the constantly growing emphasis on style by mak- 
ing frame selection fast and efficient, thus saving time 
for a more complete professional service. : : 
SOLD BY OPTICAL SUPPLY HOUSES EVERYWHERE SINCE 1951 sees Copyright 1955 by A. 0. Glover 


SPECIAL ANNOUNCEMENT! 


Post-Graduate Contact Lens 3-Day Courses 
in our CHICAGO and NEW YORK CITY offices 


In order to supplement our work in the field we have set up a special schedule. The three-day 
courses are so laid out that the practitioner will have a better understanding of the fitting of 
contact lenses. The course will cover the fitting of all types of lenses with emphasis on the most 
successful types of contact lenses. Clinic and practical work will be stressed in every instance 
Every member of the class will have a pair of lenses made for him 


I he cost of the course ts $65.00 which will 
include the cost of personal prescription lenses. | The PLASTIC CONTACT LENS Co. goistRAy | 
Telescopic contact lens fitting, cosmetic con 59 E. Madison $1., Chicago 2, II orver | 
tact lens fitting and other types of specialized Ip | 
fitting will be stressed Ie enroll me for your special 3-day course | 
CHICAGO | 
CHICAGO NEW YORK CITY 
June 25-26-27 June 28-29-30 | | 
August 20-21-22 August 23-24-25 | 
TIME: TIME | Signed | 
10:00 am to 1:00 pm 10:00 om to 1:00 pm | | 
2.00 pm to 5:00 pm 2:00 pm to 5:00 pm | Address | 
The PLASTIC CONTACT LENS Co. | 
59 EAST MADISON STREET, CHICAGO 2, ILLINOIS Enclosed please find my $25.00 as a deposit | 


POST CONVENTION TOUR TO MEXICO CITY — December 12th 


(To follow Academy meeting in Houston) 


The Harvey Travel Bureau has been appointed as the official tour operator for the post-convention 
tour to Mexico in December. 

Those coming from the North and East may not realize that Mexico City is only three and a half 
hours from Houston and that this would be a golden opportunity to visit South of the Border. 
Since the trip from the home city to Houston would be deductible, the additional transportation 
cost to Mexico City would be a minor expense. 

A seven-day tour, including a City Tour, Xochimilco, Pyramids, Shrine of Guadalupe, Taxco, and 
Cuernavaca, has been set up. For those who can spend a few days longer, there is a three-day 
extension to Acapulco. 


For full particulars, writee—~ HARVEY TRAVEL BUREAU 
2205 West Gray Ave., “River Oaks Center’, Houston 19, Texas 


Where do the roads 
of ophthalmic progress lead? 


Scientific progress shows the right roads ahead more clearly with 

each passing year. This has been particularly true in the ophthalmic 

field. Those laboratories which have used only the quality products 

of the progressive manufacturer have found that they benefit and 
build both themselves and the doctors whom they serve. 

This has certainly been true in the case of corrected curve lenses 

it / ¢ Progressive laboratories everywhere stress their use —and they mean 

even more to the doctor and his patients. We lend our voice strongly 

/o-» >, to this suggestion. It is our firm belief that we serve better by sup- 


ny LE We also add our voice to those of the increasing numbers who are 


~ 
advising the presc. iption of Continuous Vision Lenses in the practice 
wv * 4 of eye care. Produced on the excellent Univis Series of Corrected 
\ 


Curves, CVs represent the ultimate in performance for a substantial 
percentage of presbyop.c prescriptions. 


A COMPLETE Rx service OPTICAL COMPANY 


MINNEAPOLIS + MINNESOTA e WILLMAR 


INTERNATIONAL LENS LABORATORIES 


Manufacturer of New International Contact Lenses 
SUITE 421-140 CADILLAC SQUARE DETROIT 26, MICHIGAN * TEL. WO 3-7368 


Fluidiess Contact Lenses developed 1927 in Germany 
A. Mueller-Welt 


Scleral lenses Assymetrical lenses Micro lenses 
New B Micro lenses 
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What is More Versitile than the Omnitrainer? 
Presenting the Only Answer . . . 


THE OMNITRAINER WITH 
NEW DISPARATOR ATTACHMENT! 


Its development was inspired by 
leaders of visual training several 
years ago. Here is what this field 
tested and enthusiastically approved 
disparator can do for you. 

‘oo often, the busy practitioner 
can train only at one or two inter- 
mediate points in addition to near 
point and infinity. At best, he ap- 

roximates the desired prismatic ef- 
ect of his split targets in relation to 
the training point. The disparator at- 
tachment completely revolutionizes 
this situation. 


It is a gear arrangement which en- 
ables the operator, first to quickly set 
the separation of the targets at ortho- 

horia or any desired prismatic ef- 
ect, and then maintain automatical- 
ly the same effect at all other train- 
ing distances. 

Approximation is replaced by cer- 
tainty at all training distances. All 
standard split targets are usable. A 
monograph which fully explains dis- 
parator theory and practice will be 
mailed to you upon request. 


EASILY DETACHABLE WHEN NOT USING DISPARATOR TECHNIGUcsS 


Standard Model $335.00 
Disparator Model $460.00 
F.0.B. Factory 


TO OWNERS OF STANDARD MODEL OMNITRAINERS: 
You know your OMNITRAINER is the premier testing 
and training instrument in use today, You have ex- 
perienced the versatility of seven basic types of train 
ing plus more than eleven hundred flash box se- 
quences in one compact unit, finger tip controlled. The 
disparator attachment can be easily affixed to your 
instrument at our factory. Send us the serial number 


of your instrument for a free estimate. 


ARMCO MERCANTILE COMPANY 


221 LASALLE ST. 


CHICAGO 


ee 


BIND °“EM... 
and you'll 
find them! 


Keep your copies of the AMERICAN JOURNAL OF OPTOMETRY 


AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
always available for quick, easy reference in attractive book form. 


January through December, 678 pages, (12 issues) bound in the best grade 
buckram, imprinted with your name on cover for $3.65. Annual index at back. 


Ship your 1955 Journals to us by parcel post. We will return your bound 
volume within 30 days. 


Full remittance must accompany order. 


PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
5811 West Division St. Chicago 51, Illinois 
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How to Improve 
your Results with 
Strabismus 


Many strabismics who made 
no progress with amblyoscop- 
ic treatments are responding 
to modern techniques. 


Now the orthoptics start 
where fusion already exists 
~— nearly all strabismics with 
normal correspondence have 
third degree fusion. The prog- 
ress is inward, until foveal 
fusion becomes established. 


You can probe for fusion 
as far as 60° peripherally 
with Keystone Colordepth 
equipment. The training tech- 
niques are as simple as they 
are effective. 


Nothing builds practice like 
success with strabismus. To 
every optometrist, these tech- 
niques present an oppor- 
tunity. 

Keystone View Co., Meadville, Penna. Please 
end new bulletin, showing how Strabismus is 


diagnosed and treated with Keystone Colordepth 


! 

| techniques 

| (Name) 

| 

| 


(Address) 


INVESTIGATION 
of the 


VARIATION 
and the 


CORRELATION 


of the 


OPTICAL ELEMENTS 


of 


HUMAN EYES 


by 
SOLVE STENSTROM, M.D. 


Translated by 


DANIEL WOOLF, O.D., Ph.D. 
New York City 


* 


72 Pages 
Illustrated 
Board Covers 


Monograph 58 


Price $1.05 Postpaid 


* 
Send Orders to 


American Academy 


of 
OPTOMETRY 


1506-1508 Foshay Tower 
Minneapolis 2, Minn. 


La dy sfram 


Golden Brown Pear! and Mello 
Cordovan and Mello Dusk Gray and White 
Ebony and White Biue Grain and White 


4 Bridge sizes 


from 18 to 24 come in combination 
with any eye size from 40 to 46 


3 Temples are available 
No. 53 — all zyl skull 
No. 56 — 1/10 12K comfort cable 
No. 59 — 1/10 12K skull with Crystal tips 


, 1/10 12K Gold Filled and Zyl 
ood Companions 


Golden Brown Peari 
Cordovan and Mello 
an ram Ebony and White 
Ousk Grey and White 
Biue Grain and White 


SIZE DATA 
No. 53 and No. 59 Ne.56 Eyes Bridges 

5M%e"L0. 4 “LB. 5” 42 18, 20, 22, 24 
5%" LO. 4%" LB. 5%” 44 18, 20, 22, 24, 26 
5%" L.0. 4%" LB. 46 18, 20, 22, 24, 26 
6 “tO. 4%”"L8B 6%" 48 18, 20, 22, 24, 26 
6%”"10. 5 “LB. 62” 

64%" 1.0. 5%” LB 


WMinnesota Optical Go 


621 West Lake Street 
Minneapolis 8, Minnesota 
REgent 7297 


£2 
7 
COLORS 
M 
4 
4 
% 4 


ALWAYS COUNT ON 


SAVINGS 


QUALITY 


SERVICE 


1956 DAL-TEX CATALOG 


The most ambitious array of first 
quality ophthalmic materials ever 


offered to the professions... an 


Rx service second to none —all at — 
the greatest savings in the industry. 


DAL-T€X the World’s Largest independent Optical Laboratory 
Optical P. ©. Box 10026 (1430 Dragon Street) Dallas 7, Texas 


e424 AS BIG AS THE WIDE WORLD! 
. 
a 
? 


